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It  is  some  years  since  a  systematic  treatise  on  diseases  of 
the  stomach  was  published  in  English.  'No  apology  is  there- 
fore necessary  for  the  issue  of  this  work.  During  the  past 
few  years  great  advances  have  been  made  not  only  in  patho- 
logical chemistry,  but  in  pathology  generally;  and  these 
advances  specially  affect  the  study  of  functional  and  organic 
diseases  of  the  stomach,  inasmuch  as  the  changes  in  the 
processes  of  digestion  in  disease  have  been  studied  during 
life,  with  the  result  of  throwing  great  light  not  only  on 
the  symptoms,  but  also  on  the  treatment  of  these  diseases. 
Since  it  is  possible  to  study  changes  in  secretion,  and,  to  a  less 
extent,  those  in  motor  activity  of  the  stomach  during  life, 
the  functional  disorders  of  the  organ  can  be  with  advantage 
discussed  in  a  separate  treatise. 

There  can  be  but  little  doubt  that  the  great  difference 
between  disorders  of  the  stomach  and  those  of  the  liver, 
pancreas,  and  salivary  glands  rests  on  the  fact  that  the  juices 
which  these  organs  secrete  are  formed  at  some  distance  from 
the  alimentary  tract,  so  that  the  secreting  structure  of  the 
glands  is  not  affected  by  the  direct  irritant  action  of  the  food. 
It  is  this  direct  action  of  the  food  on  the  stomach,  whereby 
both  its  secretion  and  its  motor  activity,  as  well  as  its 
absorption,  are  affected,  which  plays  so  great  a  part  in  the 
production  of  functional  disorders  of  the  organ,  and  accounts 
for  the  fact  that  functional  disorders  of  the  stomach  are  more 
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commonly  produced  than  those  of  the  salivary  glands  or 
pancreas,  or  even  of  the  liver.  The  fact  of  the  stomach  beino- 
the  receptacle  of  the  mixed  and  often  uncooked  food  renders  it 
liable  to  the  invasion  of  micro-organisms,  some  of  which 
decompose  the  stomach  contents;  while  others,  in  certain 
conditions,  invade  the  stomach  walls. 

The  influence  of  chemical  pathology  on  the  study  of  disease 
cannot  be  over-estunated,  and  by  its  methods  changes  in 
secretion  and  metabolism  are  determined.  As  regards  changes 
in  secretion,  the  juices  formed  by  the  stomach  and  sahvary 
glands  are  alone  available  for  investigation  during  life.  As 
regards  metabolism,  the  study  is  a  much  more  intricate  one, 
inasmuch  as  changes  in  disease  have  to  be  determined  from  an 
investigation  of  the  final  products  of  the  functional  changes  in 
the  tissues,  and  in  some  cases  at  least  it  is  not  the  final,  but 
the  intermediate,  products  which  produce  the  symptoms  of 
disease.  Thus  the  metabolic  changes  of  the  liver  in  disease 
are  in  many  respects  a  matter  of  conjecture,  or  at  any  rate  are 
not  so  clear  as  the  changes  which  occur  in  the  stomach  in 
disease. 

In  the  present  work  I  have  adopted  a  method  of  discussing 
the  diseases  of  the  stomach  which  appears  to  me  to  be  the 
most  rational.  Dealing  first  with  the  anatomy  of  the  organ 
and  the  normal  processes  occurring  in  it,  so  far  as  our  knowledge 
at  present  extends,  the  question  of  food  is  then  considered 
from  the  point  of  view  of  a  normal  dietary  and  of  the  digesti- 
bility of  food,  and  of  the  physiological  effects  of  excess  or 
diminution. 

The  pathology  of  indigestion  of  food  is  next  considered, 
without  taking  into  account  whether  it  occurs  in  functional  or 
organic  disease ;  and  the  causes  of  indigestion  to  be  ascribed 
to  the  food  taken  are  discussed,  together  with  the  varymg 
acidity  of  the  stomach  contents  in  disease,  the  gases  generated, 
and  the  processes  of  digestion  of  the  mixed  food  in  the 
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disordered  stomach.  One  chapter  has  been  devoted  to  the 
discussion  of  the  methods  of  examination  of  the  functions 
of  the  stomach  in  disease.  This  is  a  question  that  has  been 
much  neglected,  in  tliis  country  more  particularly,  but  which 
is  of  very  great  importance  both  in  the  diagnosis  and  in  the 
treatment  of  diseases  of  the  stomach.  Some  of  the  methods 
which  have  been  used  are  necessarily  imperfect,  and  those 
given  are  mainly  of  clinical  importance,  and  are  as  readily 
applied  as  the  methods  of  examination  of  the  urine  in  ordinary 
use. 

I  have  considered  the  symptoms  referable  to  indigestion  of 
food  in  a  separate  chapter,  without  reference  to  the  occurrence 
of  organic  disease,  inasmuch  as  these  symptoms  are  present 
both  in  functional  and  organic  disease,  and  it  is  of  importance 
to  refer  them,  as  far  as  is  possible,  to  the  changes  which 
have  occurred  in  the  functions  of  the  stomach. 

Some  exception  may  be  taken  to  the  classification  which 
has  been  adopted  in  functional  disorders  of  the  stomach.  In 
older  works  varieties  of  indigestion  or  dyspepsia  have  been 
discussed  under  the  heading  of  "  acid  dyspepsia,"  "  atonic 
dyspepsia,"  "flatulent  dyspepsia,"  etc.,  a  special  class  being 
made  of  neuroses  of  the  stomach.  Both  from  a  pathological 
and  from  a  practical  point  of  view  such  a  classification  is  of 
but  Httle  aid  in  the  recognition  and  treatment  of  functional 
disorders  of  the  stomach.  Others,  again,  have  made  no 
classification,  but  have  attempted  to  decide  what  functional 
disorder  is  present  in  each  case.  This  would  naturally  be  the 
most  scientific  method  of  dealing  with  functional  disorders, 
if  it  were  possible  practically ;  but  what  is  requisite  wlien 
a  large  number  of  these  cases  have  to  be  dealt  with,  often 
rapidly,  and  the  object  is  to  give  relief  and  to  promote 
cure,  is  such  a  classification  as  will  enable  one  to  readily 
distinguish  the  main  features  of  a  case.  I  have  found  it  of 
great  practical  advantage,  both  in  the  recognition  and  treat- 
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ment  of  functional  disorders,  to  divide  them  into  two  classes, 
in  one  of  which  (gastric  irritation)  the  main  features  are 
irritant  symptoms  of  the  stomach,  produced  by  the  food  or 
food  accessories  which  are  taken;  in  the  other  of  which 
(gastric  insufficiency)  the  main  feature  is  a  primary  deficiency 
in  the  functions  of  the  stomach,  leading  to  non-digestion  of 
the  food. 

Under  the  heading  of  gastric  irritation  I  have  placed  most 
of  the  forms  of  nervous  dyspepsia  or  neuroses  of  the  stomach, 
and  considered  them  as  gastric  irritation  with  a  prominence 
of  nervous  symptoms.  For  further  discussion  of  these  points, 
the  text  of  the  book  must  be  consulted.  The  remainder  of 
the  work  deals  with  organic  diseases  of  the  stomach  and  with 
treatment,  which  is  considered  separately.  Owing  to  their 
importance,  bleeding  from  the  stomach  and  dilatation  are 
treated  of  in  separate  chapters. 

I  am  greatly  indebted  to  Professor  Thane,  of  University 
College,  for  much  help  and  criticism  in  the  anatomical  account 
of  the  stomach,  as  well  as  for  Figures  5  and  6,  showing  the 
structures  touching  the  organ ;  also  to  Professor  Halliburton, 
F.E.S.,  of  King's  College,  for  his  kind  help  and  criticism 
of  the  physiological  and  chemical  part  of  the  work;  and 
to  Dudley  Cooper,  Esq.,  M.E.C.S.,  for  much  help  in  preparing 
the  statistics  regarding  ulcer  and  cancer,  and  in  helping 
with  the  revision  of  the  proofs. 

The  numerous  works  and  original  papers  to  which  I  am 
indebted  are  mentioned  in  the  text. 

SIDIS'EY  MAETIN. 

London,  10  Mansfield  Steeet, 

Cavendish  Square,  September  1895. 
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CHAPTER  I. 
ANATOMY  AND  PHYSIOLOGY  OF  THE  STOMACH. 

Anatomy. 

The  stomach  is  a  pear-shaped  bag,  with  an  opening  (the 
cardiac)  near  its  broader  end  into  the  oesophagus,  and  another 
opening  (the  pyloric)  at  its  narrow  end  into  the  duodenum  or 
first  portion  of  the  intestinal  tract.  It  is  one  of  the  intra- 
peritoneal organs  of  the  abdomen,  and  is  capable  imder  normal 
conditions  of  great  changes  in  size  and  some  changes  in 
position.  It  is  a  specialised  portion  of  the  alimentary  tract. 
It  is  the  receptacle  of  the  mostly  undigested  food,  and  produces 
a  digestive  secretion  which  differs  from  all  other  secretions  in 
the  body  in  possessing  a  free  mineral  acid,  which  acts  as  an 
antiseptic. 

Form. — When  quite  empty,  the  form  of  the  stomach  is 
pear-shaped,  and  the  anterior  and  posterior  walls  touch. 
When  distended  its  form  and  divisions  are  more  readily 
differentiated.  The  two  chief  portions  are  the  cardiac  on  the 
left  and  the  pyloric  on  the  right ;  these  are  not  separated  in 
the  human  stomach  by  a  line  of  demarcation,  but  the  cardiac 
gradually  passes  into  the  pyloric  region.  There  is  an  anterior 
and  a  posterior  surface,  and  a  lesser  curvature,  and  a  broader 
or  greater  curvature.    The  oesophagus  enters  the  organ  at  the 
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upper  extremity  of  the  lesser  curvature,  and  to  the  left  of  the 
opening,  the  stomach  is  enlarged  upwards,  forming  the  fundus, 
which  passes  below  into  the  greater  cm-vature.  The  pyloric 
portion  passes  directly  into  the  duodenum,  the  position  of  the 
pylorus  being  shown  in  the  peritoneal  coat  by  a  sulcus,  the 
pyloric  sulcus,  beneath  which  is  the  pyloric  sphincter  and  the 
fold  in  the  mucous  membrane,  called  the  pyloric  valve.  At 
a  point  in  the  greater  cm-vature,  a  few  inches  from  the  pyloric 
sulcus,  there  is  often  a  shallow  groove,  which  marks  the  limit 
of  the  pyloric  antrum ;  there  may  be  a  similar  groove  on  the 
lesser  curvature. 

Size,. — The  size  of  the  stomach  varies  according  to  the  age 
and  sex,  and  in  the  individual.  It  varies  greatly  according  to 
the  distention  of  the  organ.  At  birth  the  fundus  is  absent. 
In  the  female  the  organ  is,  as  a  rule,  smaller  than  in  the 
male.  According  to  Sappey,  the  following  are  the  measure- 
ments of  the  stomach  when  moderately  distended  : — 

In  the  greatest  diameter,  24-26  cm.  (OJ-IOJ  iuclies). 

From  the  lesser  to  the  greater  curve,  10-12  cm.  (4-5  inches). 

From  front  to  back,  8-9  cm.  (3-3^  inches). 

Wlien  empty,  the  antero-posterior  diameter  disappears, 
and  the  other  measurements  are — 

In  the  greatest  diameter,  18-20  cm.  (7-8  inches). 

From  the  lesser  to  the  greater  curve,  7-8  cm.  (2J-3  inches). 

These  figures  are  averages :  and  in  individual  cases,  varia- 
tions will  be  found;  the  measurements  being  sometimes 
greater,  sometimes  less. 

Capacity. — The  capacity  of  the  stomach  varies.  In  some 
anatomical  works,  it  is  stated  that  the  capacity  is  from  2^  to 
4  Htres  (4  to  7  pints).  This,  however,  is  inaccurate.  Accord- 
ing- to  Ewald's  measurements,^  the  capacity  of  the  adult 
stomach  may  be  as  little  as  250  cc.  (9  ounces),  or  as  much  as 
1680  cc  (59  ounces).  The  average  is  a  little  over  a  litre,  or 
from  35  to  40  ounces;  and  if  the  capacity  of  the  organ  is 
3  pints  the  condition  must  be  considered  as  pathological. 

Position  and  relations  (Figs.  1  and  2).— The  stomach  lies 
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in  the  upper  part  of  the  abdominal  cavity  on  the  left  side, 
extending  from  below  the  left  vault  of  the  diaphragm  to  the 
right  side  of  the  vertebral  column.  In  the  natviral  position 
it  lies  almost  vertically,  the  oesophageal  and  pyloric  openings 
being  about  3  inches  apart,  and  the  anterior  surface  looking 
forwards  and  upwards,  the  posterior  looking  backwards  and 
downwards;  the  lesser  and  greater  curvature  passing  down- 
wards and  to  the  right.    "When  fully  distended  (Fig.  1), 


ine  of 
mach 


Fig.  1.— Position  of  the  organs  in  the  upper  part  of  the  abdomen.    Front  view.    Tlie  highest 
points  of  the  liver  and  fundus  are  somewhat  too  high  in  the  figure.    (After  Luschka.)i 

the  greater  curvature  comes  forwards  towards  the  anterior 
abdominal  wall,  so  that  the  anterior  surface  looks  more  up- 
wards and  the  posterior  surface  more  downwards  than  in  the 
undistended  state. 

The  stomach  is  held  in  position  by  the  oesophagus  as  it 
passes  through  the  diaphragm,  by  the  fixation  of  the  duodenum 
to  the  posterior  abdominal  wall,  and  by  several  peritoneal 
ligaments.  The  pylorus  and  duodenum  are  joined  to  the 
under  surface  of  the  liver  by  peritoneum,  the  gastro-hepatic 
and  duodeno-hepatic  parts  of  the  lesser  omentum,  while  the 
fundus  is  joined  to  the  spleen  by  the  gastro-splenic  ligament, 

1  H.  von  Luschka,  "  Die  Lage  der  Bauch-Organe  des  Mensclieu,"  Carlsrulie, 
1873,  Plate  I. 
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and  the  cardia  is  joined  to  the  diaphragm  by  a  small  fold  of 
peritoneum,  the  gastro-phrenic  ligament.  The  result  of  this 
arrangement  is  that  the  stomach  is  suspended  in  the  upper 
part  of  the  abdominal  cavity,  and  that  there  is  no  hindrance 
to  the  distention  of  the  organs  downwards,  or  upwards  on  the 
left  side.  The  great  omentum  which  is  attached  to  the  greater 
curve  aids  in  keeping  the  organ  in  position,  but  does  not 
limit  its  movements. 

The  cardiac  orifice  (cardia)  is  situated  within  one  inch 


(2  , 'to  3  cm.)  below  the  cesophageal  opening  in  the  diaphragm, 
and  on  the  left  side  of  the  body  of  the  10th  dorsal  vertebra 
(Fig.  2).  It  is  about  4^  inches  (11  cm.)  from  the  front  waU 
of  the  trunk,  and  is  in  a  line  with  a  point  one  inch  from  the 
sternal  insertion  of  the  7th  left  costal  cartilage. 

The  fundm  rises  1^  to  2  inches  (3  to  5  cm.)  above  the 
cardia  and  is  just  below  the  lung.  When  greatly  distended 
the  fundus  rests  beneath  the  central  tendon  of  the  diaphragm 
and  is  just  below  the  heart.    In  relation  to  the  surface,  the 

1  Oj).  dt.  Plate  II. 
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highest  part  of  the  fundus  is  opposite  the  6  th  left  chondro- 
sterual  articulation  anteriorly  (Fig.  1),  and  posteriorly  it  is 
opposite  the  9th  dorsal  vertebra  (Fig.  2). 

The  'pylorus  is  situated  on  the  right  side  of  the  upper 
part  of  the  1st  lumbar  vertebra  (Fig.  2),  so  that  a  horizontal 
section  through  the  trunk  at  the  level  of  the  intervertebral 
disc  separating  the  12th  dorsal  and  1st  lumbar  vertebras 
bisects  the  pylorus  longitudinally  (Fig.  3).  On  the  anterior 
wall  of  the  trunk,  the  pylorus  is  opposite  a  point  somewhat 


Fia.  3.— Transverse  section  of  the  trunk  at  the  level  of  the  disc  between  the  12th  dorsal  and 
1st  lumbar  vertebra.  (From  a  model  in  the  museum,  University  College.)  1,  Intervertebral 
disc  ;  2,  stomach  near  pylorus  ;  3,  first  part  of  the  duodenum  in  transverse  section  ;  4, 
gall-bladder ;  5,  liver ;  6,  right  kidney  ;  7,  smaU  intestine  ;  8,  colon ;  9,  colon. 

below  the  xiphisternum  and  just  outside  the  parasternal  line 
(Fig.  1).  In  the  undistended  state  of  the  stomach,  the  first 
part  of  the  duodenum  is  horizontal  and  passes  from  left  to 
right  as  well  as  backwards,  but  when  the  organ  is  distended 
the  pyloric  region  moves  forward  carrying  a  portion  of  the 
duodenum  with  it:  so  that  the  first  inch  or  so  of  the 
duodenum  runs  from  front  to  back  instead  of  right  to  left, 
and  is  seen  cut  transversely  in  a  coronal  section  of  the  trunk 
(Fig.  4).  During  the  normal  movements  of  the  stomach,  this 
first  inch  or  so  of  the  duodenum  is  moving  to  and  fro  in  the 
manner  described.  Like  the  stomach  it  is  completely  sur- 
rounded by  peritoneum. 
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The  Cesser  curvature  lies  for  the  most  part  vertically.  It 
begins  at  the  cardia  on  the  left  side  of  the  10th  dorsal  verte- 
bra, passes  downwards  on  the  left  side  of  the  bodies  of  the  11th 
and  12th  dorsal  vertebrae,  and  then  crosses  the  body  of  the  1st 
lumbar  vertebra,  ending  at  the  pylorus  (Fig.  2).  At  the  lower 
part  it  is  crossed  by  a  portion  of  the  pancreas  (Fig.  6). 

The  greater  curvature  varies  in  position  according  to  the 
state  of  distention  of  the  organ.    When  the  stomach  is  dis- 


Fig  4 -Coronal  section  of  the  trunk.  (From  a  model  in  the  museum,  University  College.)  l' 
heart;  2,  stomach  in  transverse  section;  3,  gall-bladder;  4  and  6,  duodenum;  5,  hver;  , 
colon  ;  8,  diapliragm ;  9,  lungs. 

tended  the  lower  limit  of  the  greater  curve  is  marked  by  a 
transverse  line  drawn  between  the  cartilages  of  the  9th  ribs, 
or  sometimes  the  10th  (Fig.  1).  This  line  is  two  fingers 
breadths  above  the  umbilicus.  When  the  stomach  is  empty, 
the  lower  line  of  the  greater  curve  is  much  higher,  being  just 
observed  below  the  edge  of  the  liver;  while  the  transverse 
colon  occupies  the  position  above  indicated.  Posteriorly,  the 
greater  curve  of  the  distended  stomach  comes  down  as  far  as 
the  3rd  lumbar  vertebra  (Fig.  2). 
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The  anterior  surface  of  the  stomach  is  in  contact  with  the 
liver  above,  the  anterior  abdominal  wall  below  and  the 
diaphragm  on  the  left  (Fig.  5).  The  surface  in  contact  with 
the  liver  is  roughly  oval,  and  extends  from  the  cardia  to  the 
pylorus,  which  is  situated  just  below  the  quadrate  lobe.  The 
surface  in  contact  with  the  anterior  abdominal  wall,  when  the 
organ  is  distended,  is  triangular  in  shape  (Figs.  1  and  5),  the 
base  of  the  triangle  being  opposite  the  7th,  8th,  and  9th  rib 


Fig.  5.— Diagram  of  the  stomach  in  the  natural      Fin.  6.— Diagram  of  the  stomach  in  the  natural 


cartilages.  The  surface  in  contact  with  the  diaphragm  extends 
upwards  to  the  cardia  and  on  to  the  posterior  surface. 

The  posterior  surface  of  the  fully  distended  stomach  lies 
against  the  following  parts  from  left  to  right  and  from  above 
downwards  (Fig.  6) :  the  diaphragm,  whole  internal  surface  of 
the  spleen,  all  the  suprarenal  capsule,  the  upper  part  of  the 
left  kidney,  and  between  the  lower  part  of  the  kidney  and  the 
spleen,  a  portion  of  the  colon  (splenic  flexure).  The  pancreas 
touches  the  posterior  surface  of  the  pylorus  and  crosses  the 
lesser  curvature  in  the  direction  of  the  spleen.    The  pancreas 


^'^'■se  colo^^ 


position,  showing  the  structures  in  contact  with 
the  anterior  surface.  The  circle  represents 
the  position  of  the  duodeno -jejunal  flexure. 
(Thane.) 


position,  showing  the  structures  touching 
the  posterior  surface'.  St  =  suprarenal  bod j'. 
Spl.fl.  =  splenic  flexnre  of  the  colon.  Tlie 
circle  shows  the  position  of  the  duodeno- 
jejunal flexure.  (Thane.) 


1 
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is  not  connected  with  the  iDylorus  or  with  the  commencement 
of  the  duodenum. 

Structure. — The  stomach  is  composed  of  four  coats  (Fig.  9) : 
peritoneal  (serosa),  muscular  (muscularis),  submucous  (sub- 
mucosa), mucous  (mucosa) ;  the  muscular  and  mucous  coats 
forming  the  greater  part  of  the  wall  of  the  organ.  The  outer 
peritoneal  coat  is  a  continuous  covering  for  the  organ,  and 
beneath  it  lies  a  small  quantity  of  connective  tissue  surrounding 
the  vessels.      The  muscular  coat  is  composed  of  unstriped 


^Mucosa 

-Musciilaris 
mucosa. 

-Submticosa 


■Muscularis 


Fig.  7.— Section  of  the  normal  Immau  stomach  in  tlie  pyloric  region.  From  a  photograph,  x 
17.  The  specimen  was  obtained  from  an  adult  male.  On  the  left  of  the  figure  an  artery 
and  vein  are  seen  entering  the  submucosa. 

muscle,  and  is  divisible  into  three  layers:  a  well  developed 
longitudinal  coat  thickened  along  the  greater  and  especially 
the  lesser  curves,  and  continuous  above  with  the  longitudinal 
coat  of  the  gullet ;  a  circular  coat  which  is  weU  developed  all 
over  the  organ,  and  especiaUy  so  at  the  pylorus,  where  it  forms 
the  pyloric  sphincter,  there  being  no  special  development  of  the 
circular  coat  at  the  cardia ;  and  an  internal  sUghtly  developed 
oblique  coat  mostly  over  the  cardiac  end  of  the  organ.  The 
submucous  coat  which  lies  just  inside  the  muscularis  consists  of 
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Fio.  8.— A  cardiac  gland  from  the  dog's  stomach  (Klein 
and  Noble  Smith),    rf,  mouth  of  tlie  gland  ;  h, 
fundus  of  one  of  the  tubules  :  c,  epithelium  ; 
parietal  cells  ;  c,  central  cells. 


Fig.  9. — A  pyloric  gland  from  a 
section  of  the  dog's  stomach. 
711,  mouth  71,  neck.  (Ebstein.) 
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loose  connective  tissue,  allowing  great  changes  in  extensibility 
of  the  inner  mucous  lining.  In  it  the  arteries  break  up  to 
supply  the  mucous  coat,  and  venous  and  lymphatic  plexuses 
are  formed  by  the  vessels  proceeding  from  the  inner  lining. 

The  mucous  coat  is  separated  from  the  submucous  by  a 
layer  of  muscular  tissue,  muscularis  mucosce,  which  is  con- 
nected with  the  muscle  fibres  between  the  glands.  The 
mucous  membrane  is  thrown  into  longitudinal  folds  (rugte), 
which  are  well  marked,  except  at  the  pyloric  end  of  the 
stomach.  In  some  animals,  e.g.  the  rabbit,  the  pyloric  end  of 
the  stomach  is  sharply  marked  off  from  the  cardiac,  being 
thinner  and  more  transparent ;  and  in  carnivora  and  in  man 
the  distinction  between  the  two  parts  is  evident  to  the  naked 
eye.  On  the  surface  of  the  stomach  numerous  pits  are  visible 
under  a  magnifying  glass,  indicating  the  openings  of  the 
gastric  glands.  These  are  of  two  classes  :  the  cardiac  ox  fundus, 
and  the  pyloric  glands.  The  cardiac  glands  are  tubular,  and 
several  open  on  the  surface  by  one  duct.  They  are  Lined  by 
two  kinds  of  cells — one,  forming  the  greatest  number,  are 
small,  granular,  nucleated  cells,  and  secrete  the  pepsin 
(Hauptzellen  of  Heidenhain,  chief,  central  or  adelomorphous 

cells) ;  the  other,  larger  but  also  granular 
and  nucleated,  secrete  the  hydrochloric 
acid  of  the  gastric  juice,  and  are  called 
parietal,  delomorphous  (EoUett),  or  oxyntic 
cells  (Fig.  10),  (Langley).  The  pyloric 
dands  are  also  tubular  and  often  branched 

 J    at   tbe  extremity;    they  are  lined  by 

"'loldir^T-ut;";::  granular  nuclear  cells  secreting  pepsin  or, 
iiuman  stomach.  From  a  niorc  corrcctly,  gastric  juicc  without 
SrS.uitfnonS  hydrochloric  acid,  the  oxyntic  ceUs  being 

as  they  are  binucleated.  r^]r,gent.  The  Columuar  Cells  wllicll  fomi 
A  few  chief  cells  are  seen  t    •  i.   .i  „  

at  the  side  of  the  alveolus,  the  epithelial  liumg  ot  the  mucous  coat 
From  a  preparation  hard-  ^       stomach  are  in  part  goblct  ccUs  for 

ened  in  osmic  acid,  and  ^  i  ,    a.\  a' 

stained  with  logwood.  tlic  sccretion  of  mucus.  At  the  caroia 
there  is  a  sharp  demarcation  between  these  cells  and  the 
stratified  epithelium  of  the  guUet,  and  at  the  pylorus  the 
cells  lining  the  duodenum  are  distinguished  from  those  of  the 
stomach  by  the  presence  of  the  hyaline  border  in  the  former. 
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The  stroma  between  the  glands  is  composed  of  delicate 
connective  tissue,  with  some  adenoid  tissue,  supporting  the 
blood  vessels.    Muscle  fibres  are  also  present  (Fig.  11). 

The  submucosa  contains  collections  of  lymphoid  tissue 
corresponding  morphologically  to  those  in  the  intestine,  but 
tliey  are  not  very  conspicuous  in  the  human  stomach.  They 
are  observed  chiefly  in  the  pyloric  region. 

Vasmlar  Sttpply stomach  is  richly  supplied  with 
vessels  (Fig.  12).    The  coronary  branch  of  the  coeliac  axis 


Fig.  11.— Transverse  section  of  the  glands  of  the  cardiac  region  of  a  child's  stomach.  From  a 
photograph,  x  500.  There  is  a  very  small  amount  of  stroma,  consisting  chiefly  of  con- 
nective tissue  cells  with  hlood  vessels.  The  alveolus  in  the  centre  of  the  figure  shows  one 
large  (oxyntic)  cell,  and  several  small  (chief)  cells.  From  a  preparation  hardened  in  osmic 
acid  and  stained  with  logwood. 

passes  from  left  to  right  along  the  lesser  curve,  supplying 
both  anterior  and  posterior  aspects  of  the  organ,  joining  on 
the  right  branches  of  the  pyloric  or  right  coronary  artery  (a 
branch  of  the  hepatic),  and  on  the  left  anastomosing  with  the 
aortic  oesophageal  arteries.  Along  the  greater  curve  there  are 
two  arteries  which  join — the  right  gastro-epiploic,  which  is 
the  largest  artery  of  the  stomach,  and  is  indirectly  a  branch  of 
the  hepatic ;  and  the  left  gastro-epiploic,  a  branch  of  the  splenic 
artery  which  also  sends  small  branches  to  the  cardiac  end  of 
the  organ  (arterioi  gastricce  breves).    All  the  arteries  of  the 
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stomach  freely  anastomose.  They  enter  the  wall,  and  after 
supplying  the  muscular  coats  break  up  in  the  submucous 
coat  and  send  numerous  loops  round  the  gastric  glands  in  the 
mucosa. 

The  veim  (Fig.  13)  of  the  stomach  all  enter  into  the  portal 
venous  system,  either  directly  into  the  portal  vein,  or  into  the 
splenic  or  mesenteric  veins.    They  accompany  their  respective 
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Fia.  12. — Arterial  supply  of  the  stomach.  The  liver  has  been  turned  upwards  and  the  stomach 
pulled  downwards  somewhat.   (Joessel.)  i 


arteries,  and  bear  the  same  names.  The  coronary  vein  is 
connected  by  branches  with  those  of  the  lower  part  of  the 
oesophagus,  and  is  not  infrequently  a  larger  vein  than  the 
pyloric  (Walsham). 

The  hjmpliatics  of  the  stomach  form  two  plexuses,  one  in 
the  mucosa,  the  other  in  the  submucosa.     They  then  pass 


1  G.  Joessel,  "  Lelirbuch  der  topograph. -cliirurg.  Anatomie,"  ii.  Th.,  2  Abth. ; 
"  Der  Bauch,"  Fig.  64,  p.  266.    Boun,  1892. 
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through  the  walls  of  the  organ  along  the  vessels,  and  go  either 
directly  or  by  means  of  the  small  gastric  lymph  glands  which 
are  situated  along  its  curvatures  to  the  retro-peritoneal  glands 
and  thence  to  the  thoracic  duct.  Those  accompanying  the 
right  gastro- epiploic  vessels,  enter  the  lymph  glands  at  the 


Fig.  13.— Venous  supply  of  tlie  stomacli.    1,  coronary  vein  ;  2,  pyloric  vein  ;  3,  right  gastro- 
epiploic vein  ;  4,  left  gastro-epiploic  vein  ;  5,  portal  vein.  (\VaIsliaui.)i 

head  of  the  pancreas;  those  accompanying  the  left  gastro- 
epiploic vessels  enter  glands  in  the  hilus  of  the  spleen. 

The  blood  supply  of  the  stomach  comes  therefore  from  the 
aorta  by  means  of  the  coeliac  axis,  and  the  venous  blood  passes 
to  the  portal  vein  going  through  the  liver,  while  the  lymph - 

1  Walsham,  "Observations  on  the  Coronary  Veins  of  the  Stomach,"  Joxirn. 
Anal,  and  Physiol.,  London,  vol.  xiv.  p.  399. 
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atics  go  through  glands  to  the  thoracic  duct.  The  passage 
of  the  blood  through  the  liver  and  of  the  lymph  to  the 
thoracic  duct  is  connected  with  the  absorption  processes  which 
occur  in  the  stomach. 

Nervous  Supply  of  the  Stomach. — The  stomach  is  supplied 
by  the  vagus  and  the  sym]pathetic  nerves.  The  right  vagus 
branches  out  on  the  posterior  aspect,  and  the  left,  on  the 
anterior ;  while  branches  of  the  sympathetic  are  supplied  by 
the  splanchnics  and  the  cceliac  plexus.  The  left  vagus  also 
supplies  branches  to  the  liver.  Only  about  one-third  of  the 
trunk  of  the  right  vagus  ends  in  the  stomach,  supplying  the 
left  half  of  the  posterior  surface,  while  the  greater  portion  of 
the  nerve  passes  to  the  semilunar  ganglion.  The  right  half 
of  the  posterior  surface  is  supplied  mainly  by  the  sympathetic. 
Besides  this  there  is  in  the  muscular  coat  the  plexus  of 
Auerbach,  containing  ganglionic  cells,  and  in  the  submucous 
coat  the  similar  plexus  of  Meissner,  both  of  which  no  doubt 
play  some  part  in  the  physiological  processes  taking  place  in 
the  organ. 

Physiology. 

Functions  of  the  Stomach. — The  physiological  processes 
taking  place  in  the  stomach  are  the  digestion  of  the  proteid 
and  albuminoid  substances  by  means  of  the  gastric  juice ;  the 
mechanical  and  chemical  breaking  up  of  the  masticated  food ; 
its  propulsion  into  the  small  intestine ;  and  the  absorption  of 
certain  substances.  The  processes  are  therefore  divisible  into 
three  classes : 

1. .  Chemical. 

2.  Mechanical. 

3.  Absorptive. 

The  normal  processes  depend  chiefly  on  the  nervous 
mechanism  of  the  stomach  which  governs  the  secretion  of 
gastric  juice  and  the  movements  of  the  organ,  and  by  means 
of  which  the  vascular  supply  is  regulated. 

Nervous  Mechanism  of  the  Stomach.— Th^  stomach  is 
directly  connected  with  the  central  nervous  system  by  the 
vagus  nerves,  and  is  not  only  supplied  by  the  brandies  of 
the  sympathetic  from  the  solar  plexus,  but  it  has  a  ganglionic 
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system  of  its  own  iu  Meissner's  plexus  in  the  submucous  coat 
and  in  Auerbacli's  plexus  in  the  muscular  coat.  The  exact 
part  the  nerves  play  iu  the  conduction  of  impulses  to  and 
from  the  stomach  is  not  known ;  nor  have  the  exact  functions 
of  the  local  ganglionic  centres  been  discovered;  but  some 
ascertained  facts  are  not  without  import. 

Division  of  the  vagus  nerves  (thus  severing  the  most 
important  connection  of  the  stomach  with  the  central  nervous 
system)  causes  a  momentary  contraction  of  the  pyloric 
sphincter  and  of  the  cardiac  orifice,  but  does  not  completely 
remove  the  normal  movements  of  the  organ,  although  it 
diminishes  them.  Such  an  operation,  moreover,  although  it 
does  not  inhibit  the  secretion  of  gastric  juice,  causes  a  pallor 
of  the  mucous  membrane  during  digestion,  instead  of  the 
increased  vascularity  which  normally  occurs.  These  results 
mean  that  the  stomach  is  not  wholly  dependent  on  the 
higher  part  of  the  central  nervous  system  for  its  move- 
ments or  for  the  secretion  of  gastric  juice.  Stimulation  of 
the  end  of  the  vagus  nerve  connected  with  the  stomach 
produces  after  a  time  some  movement ;  but  not  a  very  well 
marked  one ;  while  such  a  stimulation  produces  no  secretion 
of  gastric  juice.  This  last  result  is  in  direct  opposition  to 
the  case  of  the  submaxillary  salivary  gland,  for  stimulation 
of  the  chorda  tympani  nerve  produces  a  copious  secretion  of 
saliva.  No  effect  on  the  movements  or  on  the  secretion  of 
gastric  juice  has  been  observed  by  section  or  stimulation  of  the 
sympathetic  nerves  supplying  the  stomach.  It  is  therefore 
evident  that  the  mechanical  movements  of  the  stomach  and 
the  secretion  of  gastric  juice  are,  to  a  great  extent,  independent 
of  the  central  nervous  system,  and  are  possibly  dependent  on 
a  local  nervous  mechanism.  It  can  only  be  conjectured  that 
the  local  nervous  mechanism  is  the  plexus  of  Meissner  or  of 
Auerbach  or  both,  but  this  is  very  doubtful.  When  removed 
from  the  body  of  a  recently  killed  animal  and  placed  in  an 
appropriate  warm  chamber,  the  stomach  shows  automatic 
movements.  These  are  regular  and  commence  at  the  greater 
curve  near  the  cardia,  progressing  towards  the  pylorus.^ 

1  Hofmeister  and  Scliiitz,  Arcli.f.  exper.  Path.  u.  PharmahoL,  Leipzig,  1886, 
Bfl.  XX.  p.  11. 
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It  was  mentioned  above  that  section  of  the  vagi  caused 
pallor  of  the  mucous  membrane  during  digestion  instead  of 
the  ^^sual  rosy  colour ;  this  appears  to  show  that  the  vascul- 
arity of  the  organ  during  digestion  is  a  reflex  effect,  the 
vagus  being  the  afferent  nerve,  and  the  sympathetic  the 
efferent.     At  any  rate  it  must  be  granted  that  the  in- 
creased vascularity  of  the  organ  during  digestion  is  not 
solely  due  to  the  presence  of  food  or  of  its  chemical  elements, 
but  to  the  action  of  a  nervous  mechanism,  since  it  is  a  pro- 
longed effect,  and  is  necessary  not  only  for  the  absorption  of 
certain  food  products,  but  for  the  manufacture  of  the  gastric 
juice  and  for  a  continuance  of  the  automatic  movements. 
But  little  is  known  of  the  influence  of  the  nervous  system  on 
the  secretion  of  gastric  juice.    Stimulation  of  the  vagus  does 
not  produce  secretion :  section  of  both  vagi,  of  the  splanch- 
nic nerves,  and  extirpation  of  the  coeliac  ganglion  does  not 
abolish  secretion.    From  a  practical  point  of  view  it  is,  how- 
ever, noteworthy  that  gastric  juice  is  secreted  in  response  to 
many  stimuH  applied  to  the  mucous  membrane.    Such  an 
inert  body  as  a  pebble  wiU  cause  a  flow  of  gastric  juice,  and 
electrical  stimulation  of  the  mucous  membrane  will  have 
a  similar  effect.     Of  chemical  stimulants,  swaUowed  sahva, 
dilute  alkalies,  sodium  chloride,  as  weU  as  food,  cause  a  flow 
of  secretion;  facts  which  are  of  prime  importance  m  dietetics. 
The  secretion  of  gastric  juice  is  also  effected  by  reflex  action. 
This  was  very  evident  in  a  case  observed  by  Professor  Eichet 
of  Paris     In  a  woman  who  had  gastrostomy  performed  for 
an  impermeable  stricture  of  the  oesophagus  (caused  by  a  cor- 
rosive) it  was  noticed  that  a  flow  of  gastric  juice  foUowed  the 
introduction  into  the  mouth  of  any  substance  causmg  a  flow 
of  saliva     There  is  no  doubt  a  close  nervous  connection 
between  the  individual  glands  which  secrete  digestive  juices 
and  between  these  glands  and  the  special  senses  of  sight, 
smell  and  taste,  whrch  are  intimately  connected  with  the 
taking  and  enjoying  of  food.    It  is  certain  that  t^iere  is  no 
Lretory  nerv  directly  supplied  to  the  stomach  glands  from 
he  centra  nervous  system,  although  there  is  some  evidence  of 
a  Lrvous  connection  between  the  central  nervous  system  and 
h"ion  of  gastric  juice.    Physiological  research  tends  to 
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show  that  all  secretion  in  highly  specialised  animals  is  more 
or  less  under  the  control  of  the  nervous  system :   in  the 
stomach  the  nervous  mechanism  is  probably  mainly  a  local 
one  situated  in  the  walls  of  the  stomach  and  brought  into 
action  in  response  to  mechanical,  chemical,  and  other  stimuli 
applied  to  the  mucous  membrane.    The  same  must  be  said  of 
the  muscular  contractions  of  the  stomach :    the  modified 
peristalsis  of  the  stomach,  although  more  directly  connected 
with  the  central  nervous  system  than  the  secretion  of  gastric 
juice  (since  stimulation  of  the  vagi  affects  the  contractions  of 
the  stomach),  yet  goes  on  in  a  full  stomach  after  section  of 
both  vagus  nerves.    The  local  nervous  mechanism  of  the 
muscular  contractions  of   the  stomach    possibly  exists  in 
Auerbach's  plexus  and  ganglia  situated  in  the  muscular  coat. 

Vomiting  is  a  reflex  effect  produced  by  many  different 
stimuli.  The  actual  act  of  vomiting  is  accompanied,  first,  by 
a  flow  of  saliva  and  a  pallor  of  the  skin,  with  or  without 
increased  diaphoresis ;  secondly,  by  a  deep  drawn  inspiration 
associated  with  a  spasmodic  contraction  of  the  diaphragm, 
foUowed  by  closure  of  the  glottis ;  thirdly,  by  a  sudden  con- 
traction of  the  abdominal  muscles  accompanied  by  the  opening 
of  the  cardiac  orifice  and  some  contraction  of  the  stomach 
itself. 

Vomiting  is  dependent  on  the  integrity  of  a  nervous 
centre  in  the  medulla  oblongata.  This  centre  may  be  directly 
aff-ected  either  by  disease  (cerebral)  or  by  drugs,  and  this  direct 
stimulation  may  produce  an  ejection  of  the  stomach  contents. 
The  centre  is,  however,  usually  affected  reflexly. 

In  the  process  of  vomiting  described  above,  the  different 
stages  are  the  result  of  the  effect  of  the  stimulus  on  the 
vomitmg  centre,  which  discharges  along  the  secretory  nerves 
of  the  salivary  glands,  causing  a  flow  of  saliva;  which  aff^ects 
the  neighbouring  respiratory  centre  producing  the  deep  in- 
spiration, the  closure  of  the  glottis,  the  spasmodic  contracture 
oi  the  diaphragm,  and  the  energetic  expiratory  contraction  of 
the  abdominal  muscles. 

The  parts  of  the  body  from  which  vomiting  is  excited 
reflexly  are  as  follows  :— from  the  fauces,  soft  palate,  and 
pharynx  through  the  glosso  -  pharyngeal  nerve;    from  the 


1 8  ANA  TO  MY  AND  PHYSIOLOG  Y. 

stomach,  hmgs,  liver,  and  gall-bladder  by  means  of  the  vagus 
nerves ;  from  the  uterus,  kidneys,  peritoneum,  and  intestine 
by  means  of  the  sympathetic  fibres  (visceral  nerves)  supplied 
to  them.  Vomiting  is  also  excited  by  great  pain,  the  reflex 
afferent  impulse  passing  to  the  vomiting  centre  by  an  ordinary 
sensory  nerve ;  and  it  is  perhaps  partly  in  this  way  that  the 
passage  of  a  gallstone  or  a  renal  calcu.lus,  or  peritonitis  and 
hernia  produce  vomiting.  In  some  cases  of  disease  it  is  not 
always  easy  to  say  what  particular  pathological  factor  produces 
the  vomiting,  as,  besides  local  disease  of  an  organ,  there  may 
be  an  inflammatory  disease,  the  chemical  products  of  which 
may  produce  emesis  by  acting  directly  on  the  centre  in  the 
medulla. 

To  STun  up  this  part  of  the  subject,  it  may  be  said  that 
the  central  nervous  system  has  no  direct  influence  on  the 
secretion  of  gastric  juice  or  on  the  mechanical  movements  of 
the  stomach ;  both  these  processes  are  largely  automatic,  and 
are  probably  dependent  on  the  ganglia  present  in  the  walls  of 
the  stomach.  The  central  nervous  system  is,  however,  con- 
nected with  both  these  processes,  since  the  secretion  of  gastric 
juice  may  be  effected  reflexly  by  the  mere  flow  of  saliva,  by 
emotional  disturbance,  and  by  excitation  of  the  special  senses. 
The  automatic  movements  are  in  closer  connection  with  the 
central  nervous  system  than  the  secretion  of  gastric  juice. 

The  physiological  processes  in  the  stomach — mechanical, 
chemical,  and  absorptive — will  now  be  considered  seriatim. 

Mechanical  Processes  in  the  Stomach ;  Movements. — In  the 
intervals  of  digestion  the  normal  stomach,  being  empty,  is  con- 
tracted, its  mucous  membrane  lying  in  folds  or  rug£e  and  its 
muscular  coat  being  in  a  state  of  more  or  less  tome  contrac- 
tion. Soon  after  the  entrance  of  food,  the  movements  begm 
and  continue  during  the  whole  time  of  digestion;  at  first 
slight  they  graduaUy  increase  in  intensity.  The  first  muscular 
action  of  the  stomach  is  the  opening  of  the  cardiac  orifice 
to  aUow  the  entrance  of  the  food.  This  occurs  by  a  con- 
traction of  the  longitudinal  muscular  fibres  surrounding  the 
orifice  It  is  a  reflex  act,  the  proper  performance  of 
which  depends  on  the  integrity  of  the  vagus  nerve.  Section 
of  the  vagus  causes  a  spasmodic  contraction  of  the  cardiac 
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orifice,  the  swallowed  food  collecting  in  the  lower  part  of  the 
cesophagus,  and  not  entering  the  stomach.  Another  similar 
action  is  the  opening  of  the  pylorus  dependent  on  the  relaxa- 
tion of  the  circular  muscular  fibres  forming  the  sphincter; 
this  relaxation  appears  to  occur  at  irregular  intervals  to 
allow  of  the  exit  of  the  liquid  food,  and  it  occurs  the  more 
frequently  the  more  liquid  the  condition  of  the  food  is.  Its 
nervous  mechanism  is  not  exactly  known.  Section  of  the 
vagi  causes  a  spasmodic  contraction  of  the  pyloric  sphincter. 
The  general  movements  of  the  stomach  are  of  two  kinds — the 
circular  and  the  churning.  The  circular  movement,  due  chiefly 
to  the  contraction  of  the  circular  muscular  coat,  is  most  powerful 
at  the  pyloric  end;  it  is  similar  to  the  peristaltic  wave  in  the 
intestine.  It  is  the  movement  which  occurs  when  the  stomach 
is  stimulated  electrically,  although  in  this  case  it  is  only 
local.  By  the  circular  movement  the  food  is  passed  from  one 
end  of  the  organ  to  the  other.  The  churning  movement 
takes  place  near  the  mucous  membrane,  and  by  its  means  the 
particles  of  food  near  the  membrane  are  driven  towards  the 
centre  of  the  stomach.  The  effect  on  the  food  of  these  move- 
ments is  to  make  it  pass  from  the  cardia  to  the  pylorus  and 
then  back  again,  while  it  is  also  passing  from  the  mucous 
membrane  towards  the  centre  of  the  organ  (p.  29). 

The  stomach  during  digestion  is  practically  a  closed  bag 
suspended  between  two  more  or  less  fixed  points,  viz.  where 
the  oesophagus  passes  through  the  diaphragm  and  at  the  duo- 
denum. This  fixation  of  the  two  ends  aids  the  movements  of 
the  organ.  By  these  movements  the  masticated  food  is  mixed, 
the  mixing  becoming  more  complete  as  the  proteid  constituents 
of  the  mixed  food  are  dissolved.  At  certain  intervals  the 
pylorus  opens  and  part  of  the  liquid  contents  of  the  stomach 
are  ejected  into  the  duodenum.  But  where  the  food  taken 
is  chiefly  solid,  most  of  it  remains  in  the  stomach  until 
digestion  is  completed,  when  it  is  propelled  into  the  duodenum 
en  masse. 

The  movements  of  the  stomach  are  diminished  by  violent 
exercise  after  a  meal  and  cease  during  sleep  (Busch).  Violent 
emotions,  it  is  said,  will  also  cause  them  to  cease  for  a  time  ; 
this,  however,  is  only  a  matter  of  conjecture  from  the  fact  that 
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violent  emotions  wiU  inhibit  the  digestion  of  food  in  the 
stomach,  but  this  might  occur  also  from  an  inhibition  of  the 
secretion  of  gastric  juice  as  well  as  of  the  muscular  movements 
01  the  organ. 

Chemical  Physiological  Processes  in  the  Stomach.~ThQ  secre- 
tion of  the  gastric  juice  takes  place  both  in  the  glands  of  the 
cardiac  and  in  those  of  the  pyloric  region ;  the  former  pro- 
ducing gastric  juice,  containing  both  pepsin  and  hydrochloric 
acid ;  the  latter,  gastric  juice  containing  pepsin  but  no  hydro- 
chloric acid.  The  acid  is  formed  by  the  large  parietal  or 
oxyntic  cells  previously  described,  which  swell  up  during 
secretory  activity  of  the  glands ;  the  pepsin  is  formed  in  the 
chief  cells,  which  become  very  granular  in  the  intervals  be- 
tween secretion,  and  discharge  their  granules  during  secretion 
(Langiey).  The  hydrochloric  acid  ^  is  secreted  by  the  cells 
as  such,  and  must  of  necessity  be  formed  from  a  chloride  and 
presumably  from  sodium  chloride.  It  was  suggested  by  Maly  2 
that  lactic  acid  is  the  means  by  which  this  salt  is  decomposed, 
setting  free  the  acid,  according  to  the  following  equation : — 

2  FaCl  +  2  C3H6O3  =  NaCl  +  NaCgHsOg  +  CsHeOg  +  HCl. 

Sodium     Lactic    Sodium    Sodium      Lactic  Hydrochloric 
chloride.      acid,    chloride,    lactate.       acid.  acid. 

Although  this  might  occur  when  lactic  acid  is  present  in  the 
stomach  contents,  yet  such  a  transformation  cannot  be  con- 
sidered the  normal  method  of  secretion  by  the  parietal  ceUs. 
It  is  more  probable  (Maly)  that  di-sodium  hydrogen  phosphate 
is  decomposed  by  means  of  carbonic  acid  (COg),  sodium 
hydrogen  carbonate  and  sodium  di-hydrogen  phosphate  being 
formed,  according  to  the  following  equation : — 

JTaaHPOj  +  CO2  +  HgO  =  NaH  CO3  +  ]SraH2P04. 

^  At  first  it  may  appear  an  anomaly  that  a  free  mineral  acid  should  be 
secreted  by  an  animal  cell.  The  secretion  of  hydrochloric  acid  by  the  gastric 
glands  is  not  the  only  phenomenon  of  the  kind  in  nature.  A  gasteropod 
(Dolium  galea)  secretes  free  sulphuric  acid  in  its  "saliva"  (quoted  by  Halli- 
burton, "Chemical  Physiology,"  p.  60;  see  also  Bunge,  "  Lehrbuch  der  phj'siolog. 
und  patholog.  Chemie,"  3rd  ed.,  1894,  p.  144).  The  pupa  of  the  Puss  moth 
(Dicranoura  vinula)  secretes  potassium  hydrate  (KHO)  to  enable  it  to  emerge 
from  its  covering  (Oswald  Latter,  Timis.  Entom.  Soc.  London,  1892,  part  iv. 
(Dec.)  p.  287). 

2  See  Gamgee,  "Text-Book  of  Physiological  Chemistry,"  vol.  ii.  p.  111. 
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And  that  the  sodium  di-hydrogen  phosphate  reacts  on 
sodium  chloride  forming  free  hydrochloric  acid,  according  to 
the  equation — 

NaH2P04  +  NaCl  =  NagHPOj  +  HCl. 

The  glands  are  acid  only  in  their  upper  parts ;  in  the  deeper, 
they  are  alkaline. 

A  very  important  point  regarding  the  secretion  of  pepsin, 
and  one  that  probably  has  some  importance  in  cases  of  disease 
of  the  stomach,  is  that  the  ferment  is  not  secreted  as  such,  but 
is  preceded  by  a  mother-ferment,  pepsinogen,  which  exists  in 
the  cell  in  the  form  of  the  granules  previously  described. 
This  pepsinogen  has  no  ferment  action,  and  is  readily  trans- 
formed into  pepsin  by  the  action  of  dilute  hydrochloric  acid 
and  of  warmth.  Both  pepsin  and  pepsinogen  are  destroyed 
at  a  temperature  of  about  55°  C.  (Langley). 

Composition  of  the  Gastric  Juice. — The  gastric  juice  con- 
tains two  ferments  (pepsin  and  a  milk-curdling  one),  dissolved 
in  water  containing  mineral  salts  and  free  hydrochloric  acid. 
A  small  amount  of  mucus  is  also  present.  The  amount  of 
hydrochloric  acid  varies  from  0-02  per  cent  to  0-2  per  cent; 
the  amount  of  pepsin  is  also  very  variable,  as  shown  by  the 
activity  of  different  specimens  of  juice.  The  amount  of  salts, 
consisting  of  chlorides  of  sodium,  potassium,  and  calcium,  and 
of  phosphates  of  calcium,  magnesium,  and  iron,  is  about  0-2 
per  cent. 

The  properties  of  the  gastric  juice  are  three  in  number :  

1.  It  possesses  a  milk-curdling  ferment  (rennin). 

2.  It  possesses  a  proteolytic  ferment  (pepsin)  which  acts 

in  conjunction  with  free  hydrochloric  acid. 

3.  Owing  to  the  presence  of  a  free  mineral  acid,  it 

possesses  antiseptic  qualities  (p.  70). 

Chemical  Processes  of  Digestion  in  the  Stomach.— The 
rennet  or  milh-curdling  ferment  which  is  abundantly  found  in 
some,  especiaUy  sucking,  animals,  converts  the  soluble  case- 
mogen  of  milk  into  the  less  soluble  casein,  which  is  precipitated 
m  more  or  less  fine  particles.  This  change  is  analogous  to  the 
clotting  of  blood,  and,  like  this  process,  requires  the  presence  of 
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calcium  salts.  The  action  of  rennet  thus  differs  from  that  of 
acids,  which  simply  precipitate  the  casein,  or,  more  properly 
speaking,  the  caseinogen  or  precursor  of  casein.  As  this  occurs 
in  all  cases  before  milk  is  digested  by  ferments  (either  by  pepsin, 
by  pancreatin,  or  by  papain)  it  is  probable  that  the  physical 
condition  of  the  casein  in  finely  divided  particles,  and  perhaps 
the  molecular  change  it  undergoes,  is  that  which  is  necessary 
for  the  rapid  and  efficient  digestion  of  the  milk ;  and  a  little 
consideration  shows  that  this  is  so,  since  the  precipitation  of 
casein,  and  with  it  the  fat,  separates  the  milk  into  a  liquid 
part  containing  the  salts  and  lactose,  more  readily  manipul- 
ated than  the  heavy  milk  itself;  and  a  solid  part  (casein  and 
fat),  the  casein  particles  of  which  are  readily  digested  by  the 
pepsin-hydrochloric  acid,  thus  setting  free  the  fat. 

Although  the  hydrochloric  acid  of  the  gastric  juice  is  in 
sufficient  quantity  during  full  digestion  to  precipitate  the 
caseinogen  of  milk,  the  curdling  ferment  probably  does  this 
more  effectually  and  earlier  in  the  process  of  digestion,  since  a 
few  seconds  after  milk  is  swallowed  it  becomes  coagulated  in 
the  stomach,  at  a  period  before  sufficient  acid  has  been  secreted 
for  precipitation  of  the  caseinogen. 

A  lactic  acid  ferment  has  been  described  by  Hammarsten 
which  changes  lactose  into  lactic  acid.  It  is  probable,  how- 
ever, that  this  ferment  comes  from  the  bacteria  present  in  the 
food,  and  is  not  a  secretion  of  the  gastric  glands. 

Cane  sugar  in  the  stomach  is  slowly  transformed  into 
grape  sugar,  an  action  ascribed  to  the  agency  of  the  mucus  of 
the  stomach.  But  such  a  transformation,  although  of  great 
importance  in  digestion  and  nutrition,  occurs  only  to  an 
insignificant  extent  in  the  stomach,  and  is  one  of  the  chief 
functions  of  the  succus  entericus  in  the  small  intestine. 

Action  of  the  Pepsin-Hydrochloric  Acid. — The  action  of 
the  two  principal  agents  of  the  gastric  juice  is  solely  on  the 
albuminous  or  proteid  constituents  of  the  food  and  on  gelatin 
and  other  albuminoids.  At  a  temperature  of  between  35° 
and  40°  C.  pepsin  in  the  presence  of  a  0*2  per  cent  solution  of 
hydrochloric  acid  digests  all  proteids,  transforming  them  into 
more  soluble  products  (albumoses  and  peptones)  in  order  to 
facilitate  their  absorption.    An  early  stage  of  the  transforma- 
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tion  is  into  syntonin  or  parapeiDtone,  a  body  closely  allied  to 
acid  albumins,  since  it  is  soluble  only  in  acid  solutions,  from 
which  it  is  precipitated  by  neutralisation ;  and  once  in  the 
precipitated  form  it  is  coagulated  or  rendered  insoluble  by 
heat.  One  of  the  next  class  of  products,  viz.  hetero-albumose, 
is  somewhat  allied  to  syntonin  since  it  is  not  soluble  in  water, 
but  only  in  solutions  of  neutral  salts  (such  as  sodium  chloride 
or  magnesium  sulphate)  and  in  dilute  acids  or  alkalies.  It  is 
in  part  precipitated  from  these  solutions  by  removal  of  the 
neutral  salts  or  by  neutralising  the  solution,  or  by  boiling  the 
solution  in  neutral  salts.  The  other  albumoses,  viz.  proto- 
and  deutero-albumose,  are  much  more  soluble  products,  since  no 
salts,  acids,  or  alkalies  are  requisite  to  hold  them  in  solution, 
and  they  are  not  precipitated  by  boiling  the  solution :  peptone 
has  the  same  properties.  Erom  a  practical  point  of  view,  as 
when  the  stomach  contents  require  to  be  examined  chemically, 
the  chief  digestive  products  to  be  sought  for  are  proto-  and 
deutero-albumose  and  peptone.  In  normal  digestion  in  the 
stomach  peptone  does  not  appear  to  be  found  in  great 
quantity ;  or  it  would  be  more  accurate  to  say  that  an  ex- 
amination of  the  stomach  contents  during  full  digestion  does 
not  show  the  presence  of  a  large  quantity  of  peptone.  This 
may  be,  as  will  be  seen,  because  as  soon  as  it  is  formed  it  is 
absorbed  by  the  mucous  membrane. 

The  chemical  reactions  of  the  bodies  under  consideration 
show  that  deutero-albumose  is  a  product  intermediate  between 
proto-albumose  and  peptone,  on  account  of  its  great  solubility. 
Thus  all  these  three  bodies  are  soluble  in  distilled  water,  cold 
or  boiling.  Proto-albumose  is  precipitated  by  nitric  acid  in 
the  cold,  the  precipitate  being  soluble  in  excess  of  the  reagent 
and  also  soluble  on  warming,  coming  down  again  in  cooling. 
Deutero-albumose  is  not  so  precipitated  unless  a  certain 
quantity  of  sodium  chloride  or  other  neutral  salt  is  present. 
Peptone  is  not  precipitated  at  all  by  either  method.  Proto- 
albumose  and  deutero-albumose  are  both  precipitated  by 
saturating  the  solution  with  neutral  ammonium  sulphate; 
peptone  is  not  so  precipitated.  All  three  bodies  give  a  rose- 
pink  colour  when  a  trace  of  solution  of  sulphate  of  copper 
(1  per  cent)  and  an  excess  of  potash  solution  are  added ;  this 
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is  the  biuret  reaction.  (See  also  Examination  of  the  Stomach 
Contents,  Chapter  V.) 

The  products  of  digestion  just  considered  are  formed  from 
so-caUed  "native"  proteids,  those,  namely,  which  exist  nor- 
mally in  the  tissues  of  animals  or  plants,  such  as  the  myosin 
of  flesh,  the  albumin  of  egg,  the  casein  of  milk,  the  gluten  of 
bread,  the  globulins  of  plants.  This  class  constitutes  the 
most  nutritious  group  of  proteids.  But  there  are  other  aUied 
bodies  which  are  not  so  useful  as  food,  and  which  are  best 
called  "albuminoids."  These  are  gelatin,  chondrin,  and 
elastin,  which  undergo  digestion  in  the  stomach ;  and  keratin, 
which  undergoes  no  change. 

The  kind  of  transformation  of  these  bodies  is  the  same  as 
that  previously  described.  The  final  digestive  i3roduct  from 
gelatin,  the  most  important  member  of  the  group,  is  called 
gelatin  peptone,  the  precursors  of  which  during  digestion  are 
allied  to  the  albumoses  and  are  called  "  gelatoses."  Gelatin 
peptone  differs  in  reactions  from  proteid  peptone,  giving  no 
reddish  precipitate  on  boiling  with  Millon's  reagent,  and  a 
slight  yellow  colour  (not  a  deep  yellow)  on  boiling  with 
nitric  acid.  Chondrin,  which  is  obtained  from  cartilage  by 
boiling,  also  yields  digestive  products  similar  to  those  yielded  by 
gelatin  ;  and  during  digestion  elastoses  are  formed  from  elastin. 
Gelatin  is,  however,  the  most  important  member  of  this  group, 
since  it  is  the  body  present  in  the  boiled  connective  tissue  of 
animal  foods. 

The  Condition  of  Proteid  Food  as  it  leaves  the  Stomach. — 
All  the  proteid  matter  taken  into  the  stomach  as  food  is  not 
digested  there ;  the  fluid  which  is  passed  through  the  pylorus 
into  the  duodenum  contains  the  various  proteid  products  of 
digestion  (syntonin,  albumoses,  and  peptone)  ;  and  the  syntonin 
is  immediately  precipitated  with  the  pepsin  by  the  alkaline 
liquids  (bile  and  pancreatic  juice)  in  the  small  gut.  Al- 
though in  human  digestion  a  large  part  of  the  proteid 
food  is  left  for  the  pancreatic  juice  to  digest  in  the  small 
gut,  yet  the  action  of  the  gastric  juice  is  a  good  preparation 
for  pancreatic  digestion — ^just  as  the  action  of  the  saliva 
on  the  starch  in  the  mouth,  although  inhibited  in  the 
stomach,  is  a  good  preparation  for  the  completion  of  the 
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digestion  by  the  amylopsin  of  the  pancreatic  juice.  A 
littie  consideration  will  make  clear  this  iiseful  action  of 
the  gastric  juice.  Most  of  the  proteids  taken  as  food  are 
in  the  cooked  form,  that  is  more  or  less  coagulated  and 
insoluble.  The  gastric  juice  acts  on  this  insoluble  proteid, 
causing  it  to  swell  up  and  eventually  to  enter  into  solution. 
In  thfs  soluble  form  it  is  more  easily  digested  by  the  pan- 
creatic juice  than  in  the  insoluble.  This  is  one  action,  but 
digestion  by  the  gastric  juice  is  certainly  useful  in  another 
way.  The  proteids  taken  as  food  are  of  various  kinds  :  animal 
myosin  in  flesh,  albumin  of  eggs,  casein  of  milk,  gluten  of 
flour,  globulin  and  albumoses  of  plants  and  seeds — all  with 
certain  definite  characteristics,  and  all  possessing,  presumably, 
a  slightly  varying  molecular  constitution.  They  have  all  to 
be  transformed  into  the  proteids  of  the  human  organism,  and 
primarily  it  is  supposed  into  the  proteids  of  the  blood — 
albumin  and  globulin.  That  they  must  undergo  this  trans- 
formation is  shown  by  the  fact  that  they  are  capable  of 
supporting  the  nitrogenous  metabolism  of  the  body ;  that  is, 
that  the  nitrogen  they  contain  is  used  to  nourish  the  tissues. 
This  being  so,  it  must  be  allowed  that  one  action  of  the 
pepsin -hydrochloric  acid  of  the  gastric  juice  is  to  prepare 
these  various  proteids  for  entering  the  blood,  to  so  alter  their 
constitution  that  they  can  readily  be  transformed  into  the 
proteids  of  the  blood ;  and  the  action  of  the  pancreatic  juice 
may  be  essential  to  complete  this  process. 

Ahsorption  in  the  Stomach. — Most  of  the  digested  food  is 
absorbed  in  the  small  intestine ;  active  absorption,  however, 
takes  place  in  the  stomach — of  sugar,  salts,  and  proteids. 

The  sugar  absorbed  is  the  maltose  formed  by  the  saliva 
from  starch  and  the  small  amount  of  glucose  formed  in  the 
stomach  by  the  inversion  of  cane  sugar.  During  the  absorp- 
tion of  maltose  it  is  transformed  into  glucose,  since  the  former 
is  not  found  in  the  blood  or  the  liver. 

Some  portion  of  the  soluble  salts  is  absorbed  in  the 
stomach,  but  there  is  probably  an  active  interchange  between 
the  salts  of  the  blood  and  those  in  the  gastric  contents  during 
digestion. 

The  proteids  are  absorbed  chiefly  as  albumoses  and  peptone. 
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Some  proteids  may  be  absorbed  unchanged,  as  in  the  case  of  a 
large  quantity  of  eggs  being  taken  as  food,  egg-albumin 
appearmg  m  the  urine.  Proteids  in  solution  which  are  in- 
jected into  the  rectum,  where  there  is  no  digestion,  have  also 
been  proved  to  be  absorbed  unchanged.  The  absorption  of 
proteids  by  the  stomach  in  the  form  of  albumoses  is  the 
ordinary  mode,  and  one  of  the  advantages  of  the  action  of  the 
gastric  juice  is  that  it  transforms  the  insoluble  or  coUoid 
proteids  into  soluble  and  diffusible  proteids— albumoses  and 
peptone.  The  process  of  absorption  of  these  digestive  pro- 
ducts is  not  purely  mechanical,  not  simply  a  question  of  the 
diffusion  of  liquids,  for  in  passing  through  the  mucous  mem- 
brane, whether  of  the  stomach  or  the  intestine,  albumoses  and 
peptone  disappear  as  such.  This  was  shown  by  Hofmeister, 
who  also  demonstrated  that  the  stomach  of  an  animal,  re- 
moved from  the  body  and  kept  in  an  appropriate  warm 
chamber,  could  also  cause  this  transformation  of  albumoses 
and  peptone.  Into  what  body  they  are  changed  has  not  yet 
been  demonstrated ;  and  although  in  several  series  of  experi- 
ments performed  by  various  observers,  it  has  been  assumed 
that  "  serum  albumin  "  is  the  body  formed,  there  is  as  yet  no 
chemical  proof  that  this  is  the  case,  and  these  observers  use 
the  term  "serum  albumin"  loosely  for  the  proteids  of  the 
blood-plasma,  which  contains  serum  globulin  and  fibrinogen 
as  well  as  serum  albumin.  Most  physiologists  consider  that 
the  regeneration  of  albumoses  and  peptone  is  due  to  the  lining 
epithelium  of  the  alimentary  canal.  It  is,  however,  certain 
that  during  absorption  the  albumoses  and  peptone  disappear 
in  their  passage  through  the  mucous  membrane,  and  that 
they  are  not  found  in  the  blood  stream  or  in  the  tissues  of 
the  healthy  animal.  Hofmeister  some  years  ago  stated  that 
he  had  found  these  bodies  in  the  blood  during  digestion,  but 
the  application  of  more  recent  methods  by  ISTeumeister  has 
shown  that  this  is  not  the  case.  If  absorbed  as  such  the 
albumoses  would  be  inimical  to  the  human  body, 

The  question  of  the  absorption  of  water  in  the  stomach  is 
one  which  has  been  the  subject  of  much  discussion  and 
frequent  investigation.  It  was  until  quite  recently  considered 
that  water  was  absorbed  in  large  quantities,  although  this 
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conclusion  would  be  a  somewhat  anomalous  one,  since  very 
Httle  water  is  actually  absorbed  in  the  small  intestine,  and 
the  rationale  of  its  absorption  in  the  stomach  could  not  be 
very  evident.  Tappeiner  ^  came  to  the  conclusion  from  his 
experiments  that  very  little  water  was  absorbed  by  the 
stomach,  but  that  alcohol  was  readily  taken  up,  and  all  sub- 
stances soluble  in  it.  His  conclusion  that  peptone  and  glucose 
were  not  absorbed  in  any  quantity  by  the  stomach  was  shown 
to  be  erroneous  by  the  experiments  of  von  Anrep.  Von 
Mering  ^  showed  conclusively  in  dogs  that  water  given  to  the 
animal  to  drink  flowed  through  the  pylorus  in  more  or  less 
rhythmic  gushes;  and  that  the  xvhoU  of  the  water  drunk 
passed  through  the  pylorus  in  this  manner.  Very  little 
water  is  retained  in  the  stomach  when  it  is  taken  by  itself. 
Such  an  experiment  as  this  does  not  quite  imitate  the  con- 
ditions in  the  stomach  when  a  mixed  meal  with  water  is 
taken.  In  this  case  the  bulk  of  the  food  and  water  is 
retained  in  the  stomach  for  a  considerable  time,  and  absorp- 
tion of  water  may  take  place,  but  probably  not  to  any  great 
extent.  Whatever  amount  of  water  is  absorbed  with  the 
soluble  salts,  sugar,  and  peptones  is  in  all  probability  returned 
by  the  blood  to  the  stomach  contents.  Von  Mering  also 
showed  that  carbonic  acid  in  solution  is  readily  absorbed  by 
the  stomach,  as  well  as  alcohol,  glucose,  cane  sugar,  lactose, 
and  maltose.  Dextrin  and  peptone  are  not  really  absorbed. 
He  confirms  Tappeiner's  observation  already  referred  to,  viz. 
that  alcoholic  solutions  of  the  substances  mentioned  are  more 
readily  absorbed  than  aqueous,  a  fact  of  some  dietetic 
importance. 

The  non-absorption  of  liquid  by  the  stomach  is,  as  will  be 
seen,  an  important  factor  in  certain  pathological  conditions. 
It  is  also  of  physiological  importance  since  the  abstraction  of 
water  leads  to  a  delay  of  digestion  in  the  stomach  and  in  the 
small  intestine. 

Process  of  Digestion  of  the  Mixed  Food  in  the  Stomach. — 

^  "Ueber  Resorption  im  Magen,"  Ztschr.f.  Biol.,  Miinchen,  Bd.  xvi.  p.  497, 
1881. 

^  "Ueber  die  Functionen  des  Magens,"  Verhandl.  dcs  XII.  Congress  f. 
innere  Medicin  zu  Wiesbaden,  1893.  See  also  Edkins,  Journ.  Physiol,  Cam- 
bridge, vol.  xiii.  p.  445. 
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The  chemical  processes  of  cUgestion  in  the  stomach  have  been 
discussed ;  but  of  greater  importance  in  its  relation  to  disease 
IS  the  change  undergone  by  the  mixed  food.  The  stomach  is 
the  receptacle  of  all  the  food  taken,  of  the  carbohydrates 
partially  digested  by  the  saliva,  of  the  fats  surrounded  by 
tissue,  of  the  proteids  and  of  the  salts.  Although  only  the 
proteids  are  digested  in  the  stomach,  yet  other  changes  occur 
which  must  of  necessity  be  discussed. 

To  make  the  subject  clear  it  will  be  considered  under  the 
following  headings  : — 

1.  The  naked  eye  changes  in  the  stomach  during  the 

digestion  of  a  meal. 

2.  The  effect  on  the  mixed  food  of  the  digestion  of  pro- 

teids by  the  gastric  juice  and  of  the  movements  of 
the  stomach. 

3.  The  presence  of  organic  acids  in  normal  digestion. 

1.  In  the  intervals  of  digestion  the  mucous  membrane  of 
the  stomach  is  a  light  pink  colour,  and  the  organ  is  practically 
empty,  containing  a  small  amount  of  liquid,  slightly  alkaline 
and  containing  salts  and  a  little  mucus.  As  soon  as  food 
enters  the  organ,  the  mucous  membrane  becomes  more  vas- 
cular and  the  "  glands  begin  to  discharge  a  clear,  transparent 
fluid,  which  continues  rapidly  to  accumulate  as  aliment  is 
received  for  digestion.  This  fluid  is  invariably  distinctly 
acid  "  (Beaumont). 

2.  The  food  which  enters  the  stomach  to  be  acted  upon 
by  the  gastric  juice  is  the  mixed  and  masticated  food ;  it  con- 
sists of  proteids,  carbohydrates,  fats,  and  organic  and  inorganic 
salts.  The  proteids  are  in  a  more  or  less  insoluble  form,  being 
partly  coagulated  during  the  process  of  cooking.  The  fibres  of 
the  meat,  consisting  of  myosin,  are  not  completely  disin- 
tegrated by  mastication  or  cooking,  although  their  connection 
with  each  other  is  loosened  by  the  effect  of  cooking  on  the  in- 
terstitial connective  tissue,  which  has  the  result  of  transforming 
collagen  into  the  readily  soluble  and  digestible  body  gelatin. 
Of  the  other  chief  proteid  foods,  eggs  as  eaten  are  com- 
posed of  coagulated  albumin,  globulin,  and  fat ;  milk,  of 
caseinogen  in  solution  mixed  with  fat  and  lactose ;  bread,  of 
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gluten  auci  albumoses  mixed  with  carbohydrates — starch  and 
dextrin.  The  starch  and  dextrin  have  been  more  or  less 
dissociated  from  the  other  constituents  of  the  mixed  food 
by  the  action  of  the  saliva  in  the  mouth,  so  that  when  the 
carbohydrates  enter  the  stomach  they  are  in  part  already 
transformed  into  dextrin  and  maltose.  The  action  of  the 
swallowed  saliva  can  only  continue  for  a  short  time  in  the 
stomach,  viz.  from  15  to  45  minutes,  as  the  increasing 
acidity  and  the  action  of  the  pepsin  destroy  the  activity  of 
the  ptyalin.^ 

The  process  of  digestion  of  this  mixed  food  in  the  stomach 
is  twofold.  As  soon  as  the  food  enters  the  organ,  the  move- 
ment of  the  walls  begins,  resulting  in  a  very  intimate  and 
continuous  mixing  of  the  food,  since  this  not  only  traverses 
the  organ  from  the  cardia  to  the  pylorus  along  both  curvatures 
and  back  again  down  the  middle  (Brinton),  but  is  also  worked 
towards  the  centre  of  the  organ  by  the  churning  movement. 
Brinton's  hypothesis  regarding  the  course  of  the  food  does  not 
accord  with  the  actual  observations  of  Beaumont  (0^.  cit^,  or 
with  the  experimental  results  of  Hofmeister  and  Schiitz  ^  in 
their  research  on  the  automatic  movements  of  the  dog's 
stomach.  Both  Beaumont  and  Hofmeister  and  Schiitz  con- 
cluded that  the  food  travelled  along  the  greater  curve  and 
back  again  along  the  lesser.  From  the  position  and  shape  of 
the  stomach  this  conclusion  would  appear  probable.  The 
movements  of  the  stomach  not  only  intimately  mix  the  food,  but 
reduce  the  size  of  the  masticated  particles  and  cause  the  gastric 
juice  secreted  by  the  mucous  membrane  to  act  on  all  the  particles 
swallowed.  The  chemical  changes  which  begin  as  soon  as  the 
secretion  of  gastric  juice  are  at  first  slight,  owing  to  the  slight 
acidity  of  the  stomach  contents;  the  first  portion  of  acid  secreted 
being  utilised  in  neutralising  the  swallowed  saliva  as  well  as 
the  food  if  it  is  alkaline.  But  in  about  an  hour  or  an  hour 
and  a  half  from  the  ingestion  of  a  large  meal,  the  acidity  of 
the  stomach  rises  to  0-2  per  cent  or  even  higher.     The  hydro- 

1  SeeLangley,  JoiLrn.  Physiol.,  Cambridge,  vol.  iii.  p.  246  ;  Langleyand  Eves, 
^bld.  vol.  iv.  p.  18  ;  Chittenden,  etc.  quoted  by  Halliburton,  op.  cit.  p.  628. 

2  F.  Hofmeister  and  E.  Schiitz,  "  Ueber  die  automatischen  Beweguugen  des 
Magens";  Arch.  f.  exper.  Path.  u.  Pharmakol.,  Leipzig,  1885,  Bd.  xx.  p.  1. 
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chloric  acid  forms  a  loose  compound  with  the  proteids  present. 
This  loosely  combined  acid  does  not  give  all  the  reactions  of 
the  free  acid.  Proteids  can  only  take  up  a  certain  proportion 
of  acid,  and  therefore  as  digestion  proceeds  the  acidity  due  to 
hydrochloric  acid  is  produced  both  by  the  loosely  com- 
bined acid  and  by  the  free  acid.  The  effect  on  the  mixed 
food  of  the  digestion  of  the  proteids  by  pepsin -hydro- 
chloric acid  leads  to  a  great  disintegration  of  the  food, 
although  it  is  not  a  complete  digestion.  Thus  with  meat  the 
gelatin  of  the  cooked  connective  tissue  is  readily  digested, 
loosening  the  fibres  of  the  meat,  which  also  swell  up  and  are 
partially  digested.  Any  fat  present  in  the  meat  is  also 
separated  by  this  digestion,  and  is  melted  by  the  temper  at  m-e 
of  the  body.  With  eggs,  the  proteids  are  caused  to  swell  up 
and  are  partially  digested,  while  the  fat  is  freed  and  melted. 
With  milk,  the  casein  is  first  precipitated  with  most  of  the 
fat,  which  is,  however,  set  free  as  the  digestion  of  the  casein- 
precipitate  proceeds.  Thus,  although  one  of  the  chief  effects 
of  the  pepsin-hydrochloric  acid  is  the  digestion  of  proteid  sub- 
stances, yet  another  and  not  less  important  result  is  the  dis- 
integration of  the  food  whereby  the  fat  is  separated,  and, 
being  melted  by  the  body  temperature,  floats  on  the  surface  of 
the  gastric  contents,  and  the  proteids  and  carbohydrates  which 
are  partly  in  solution  are  by  their  fine  subdivision  in  a  very 
suitable  condition  for  rapid  digestion  by  the  pancreatic  juice 
and  bile  in  the  small  intestine.  To  the  mixed  food  as  it  is 
digested  by  the  stomach — consisting  as  it  does  of  particles  of 
undigested  proteid  and  carbohydrate  and  melted  fat  floating 
on  an  acid  liquid,  containing  in  solution,  besides  salts  and 
organic  acids,  the  products  of  digested  proteids  (syntonin, 
albumoses,  and  peptone),  and  some  maltose  and  unaltered 
cane  sugar  and  lactose — the  term  "  chyme  "  is  applied. 

Although  during  digestion  the  stomach  is  a  closed  bag,  yet 
the  pylorus  dilates  from  time  to  time  as  the  contents  become 
more  liquid,  and  allows  the  extrusion  into  the  duodenum  of 
small  quantities  of  the  acid  liquid  contents.  This  action,  which 
is  not  a  regularly  rhythmic  one,  but  occurs  at  irregular  mtervals, 
is  of  great  service,  as,  instead  of  a  large  quantity  of  acid  liquid 
being  propelled  into  the  duodenum  for  it  to  cope  with,  smaU 
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quantities  entering  it  are  readily  neutralised  by  the  bile  and 
pancreatic  juice,  the  pepsin  and  syntonin  being  precipitated. 
Thus,  while  the  stomach  is  preparing  the  food  by  partially 
digesting  the  proteids  and  by  trituration  and  mixing  of  the 
food,  the  pancreatic  juice  and  bile  are  already  finishing  the 
digestion  of  the  carbohydrates  and  proteids.  This  process  of 
preparation  of  food  in  the  stomach  and  its  gradual  passing  on 
to  the  duodenum  for  completion  of  digestion  is  a  very  im- 
portant one,  and  irregularity  in  its  performance  probably 
forms  a  fruitful  som'ce  of  disease.  If  a  small  quantity  of 
liquid  be  swallowed  with  the  food,  very  little  leaves  the 
stomach  until  digestion  is  completed.  With  a  large  quantity 
of  liquid,  some  soon  passes  through  the  pylorus.  The  fat 
separated  from  the  mixed  food  in  the  stomach  is  the  last  por- 
tion of  food  to  leave  the  organ,  probably  solely  because  it 
floats  on  the  stomach  contents. 

3.  The  consideration  of  the  changes  in  the  food  during  diges- 
tion would  be  incomplete  without  a  discussion  of  the  effect  of  the 
organic  acids  and  salts  which  are  taken  with  the  food.  Thus 
meat  as  eaten  contains  sarcolactic  acid ;  fruits  and  vegetables 
contain,  either  free  or  combined,  citric,  acetic,  and  tartaric 
acids,  and  vinegar  (acetic  acid)  is  often  mixed  with  food.  The 
salts  of  these  acids  are  decomposed  by  the  hydrochloric  acid  of 
the  gastric  juice,  so  that  the  acid  is  set  free  and  the  acidity  of 
the  stomach  contents  increased.  Moreover,  after  the  entrance  of 
carbohydrate  food  into  the  stomach,  it  is  stated  that  lactic 
acid  is  formed  by  bacterial  decomposition  of  the  carbohydrates, 
and  according  to  Ewald,  it  is  the  chief  acid  in  the  stomach 
for  the  first  three-quarters  of  an  hour  of  digestion  under  the 
circumstances  mentioned. 

Ewald  and  Boas  ^  investigated  the  process  of  digestion  in 
three  young  individuals,  two  with  normal  digestion  and  one  with 
vomiting  neurosis.  They  found  that  ten  minutes  after  giving 
60  grammes  (about  2  ounces)  of  white  bread,  lactic  acid  was  con- 
tained in  the  stomach  contents,  and  that  the  quantity  increased 
for  30  or  40  minutes.  Hydrochloric  acid  was  then  found, 
and  this  increased  while  the  lactic  diminished,  until  it  dis- 
appeared. After  meat  a  similar  condition  was  noticed,  viz., 
^  Virchow's  Archiv,  Bd.  ci.  p.  325. 
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first,  the  appearance  of  sarcolactic  acid,  then  in  60  to  90 
minutes  both  this  acid  and  hydrochloric  acid,  and  in  100  to 
120  minutes  hydrochloric  acid  alone.  Fish  gave  the  same 
results  as  meat,  and  with  potatoes  an  appreciable  quantity  of 
lactic  acid  was  found.  None  was  found  when  egg -albumin 
was  given  as  food. 

Cahn  and  von  Mering  ^  obtained  the  following  results  in 
three  healthy  individuals,  two  of  whom  were  on  milk  diet, 
and  one  on  a  pure  meat  diet : — 


Period,  after 
eating,  of 
removal  of 
stomach 
contents. 

Percent- 
age of 
HCl. 

Percent- 
age of 
lactic 
acid. 

Percent- 
age of 

volatile 
acids. 

Case  1.  Healthy  male,  aged 
20,  on  pure  meat 
diet 

Case  2.  Healthy  male,  aged 
20,  on  milk  diet 

Case  3.  Healthy  male,  aged 
36,  on  milk  diet 

34  hours 

\  hour 

/ 1  hour 
\  2  hours 

0-204 

0-058 

0-034 
0-164 

0 

0-101 

0-02 

0-281 

0 

0-003 

0-009 
0-075 

It  is  evident,  therefore,  that  even  in  healthy  individuals 
on  a  milk  diet,  that  a  certain  amount  and  in  some  cases  a 
large  amount  of  lactic  acid  may  be  present  in  the  stomach 
contents  during  digestion.  With  a  meat  diet,  the  acidity  of 
the  stomach  contents  was  found  to  be  due  almost  solely  to 
hydrochloric  acid,  a  result  apparently  antagonistic  to  that  of 
Ewald  and  Boas.  Meat  does  contain  sarcolactic  acid,  and  it  is 
apparent  that  this  will  be  set  free  in  the  stomach  contents 
during  the  process  of  digestion ;  it  will  therefore  be  found  in 
the  early  stages  of  gastric  digestion,  and  would  then  either  be 
absorbed,  or  would  combine  with  the  chlorides  as  suggested  by 
Maly.  At  any  rate,  it  disappears  from  the  stomach  as  diges- 
tion proceeds,  and  it  is  therefore  not  sui-prising  that  Cahn 
and  von  Mering  did  not  find  any  lactic  acid  present  in  the 
stomach  three  and  a  half  hours  after  a  meal  of  meat  alone. 
The  presence  of  lactic  acid  after  a  meal  of  bread  was  explained 
by  a  decomposition  of  the  carbohydi-ates  of  the  bread  occurring 
in  the  stomach  by  means  of  bacteria.  There  is  no  necessity 
1  Dcutsches  Arch.  f.  klin.  Med.,  Leipzig,  Bd.  xxxix.  p.  233. 
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to  suppose  that  this  occui-s,  since  during  the  preparation  of 
bread,  not  only  acetic  but  lactic  acid  is  formed.  Acetic 
acid  is  a  further  product  of   the   action  of   yeast  (sac- 
charomyces  cerevisife)  on  carbohydrates  and  the  alcohol  formed 
from  them.     The  acetic  acid  fermentation  may  occur,  and 
lactic  acid  and  butyric  acid  are  also  formed  by  the  action 
of  the  lactic  acid  and  butyric  acid  bacilli.     The  acidity  of 
bread  and  of  biscuits  increases  with  keeping,  even  for  one  or 
two  days.^    It  is  not  therefore  at  all  surprising  that  after  a 
diet  of  bread  alone  lactic  acid  should  be  found.     The  presence 
of  lactic  acid  in  this  case  has  nothing  to  do  with  the  func- 
tions of  the  stomach ;  it  is  simply  an  acid  taken  in  with  the 
food.    And  this  is  shown  to  be  the  case  by  the  experiments  of 
Martius  and  Liittke  ^  and  of  Boas,^  for  when  food  which  does 
not  contain  lactic  acid  is  given,  this  acid  is  found  only  in  traces 
in  the  stomach  contents.    With  a  milk  diet  in  healthy  adults, 
this  question  is  somewhat  different,  as  shown  by  Cahn  and 
von  Mering's  results.     In  this  case  the  percentage  of  lactic 
acid  in  one  individual  half  an  hour  after  food  was  0101,  and 
in  another  indi^ddual  it  was  in  one  hour  after  food  0*2,  and 
in  two  hours  0-281  per  cent.    Here  there  is  evidence  of  dis- 
tinct formation  of  lactic  acid  in  the  stomach  in  normal  diges- 
tion, and  the  question  is  how  is  it  formed.    There  is  no 
evidence  to  show  that  in  the  digestion  of  milk  by  pepsin- 
hydi'ochloric  acid,  lactic  acid  is  formed ;  therefore,  it  must  be 
concluded  that  it  is  formed  by  fermentation  of  the  lactose  of 
the  milk,  a  fermentation  by  means  of  the  lactic  acid-producing 
micro-organisms  swallowed  with  the  food.    It  is  perhaps  not 
wise  to  assimie  from  these  two  experiments  of  Cahn  and  von 
Mering's  that  lactic  acid  is  always  found  in  quantity  when 
milk  is  taken  as  a  food,  since  there  is  no  account  given  of  the 
milk  taken  (whether  boiled  or  not)  and  no  accoimt  of  the 
individuals  except  that  they  were  healthy.    It  wiU  be  seen 
that  many  bacteria  have  been  found  in  the  stomach  capable 
of  forming  lactic  acid  from  carbohydrates  (p.  73). 

1  See  Konig,  "Die  menschlichen  Nalinmgs-  und  Genuss-Mittel, "  Bd.  ii.  p. 
615,  3rd  ed.,  1893.  ^ 

^  '^'Die  Magensaure  des  Menschen,"  1892,  p.  55. 

p  3*2"^'^^°°^*^'^      Therapie  der  Magenkrankheiten,''  1894,  3rd  ed.,  part  1. 
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Lactic  acid  does  not,  however,  play  any  great  part  in  normal 
digestion  :  it  was  at  one  time  considered  the  chief  acid  in  the 
stomach.  And  although  peptic  digestion  will  take  place  in  the 
presence  of  lactic  acid  and  even  of  nitric  acid,  it  was  con- 
clusively proved  by  Bidder  and  Schmidt,  and  confirmed  by 
subsequent  observers,  that  the  acid  secreted  by  the  gastric 
glands  and  acting  with  pepsin  as  the  agent  in  digestion  is 
hydrochloric  acid. 

In  artificial  digestion  experiments,  it  is  found  that  gastric 
digestion  proceeds  most  rapidly  in  the  presence  of  hydrochloric 
acid,  less  rapidly  in  the  presence  of  acetic  or  lactic  acid,  and 
scarcely  at  all  when  butyric  acid  is  the  only  acid  present. 
These  acids  all  form  acid  albumin  when  they  are  allowed  to 
act  on  uncoagulated  egg-albumin,  but  with  varying  degrees  of 
facility.  Hydrochloric  acid  is  the  most  active  in  this  respect, 
butyric  acid  the  least  active,  while  acetic  and  lactic  acids 
occupy  an  intermediate  place.  The  effect  of  these  acids  on 
peptic  digestion  is  shown  by  the  following  experiment : — 

Into  each  of  eight  tubes,  50  cc.  of  a  solution  of  egg-albumin 
were  placed  and  coagulated  by  heat;  50  cc.  of  water  were 
added  to  each.  The  tubes  were  divided  into  sets  of  two, 
and  0-2  per  cent  HCl  added  to  one  set,  0-2  per  cent  acetic  acid 
to  another,  0-2  per  cent  lactic  acid  to  a  third,  and  0-2  per  cent 
butyric  acid  to  the  fourth.  Four  tubes  were  set  aside  as  con- 
trols, and  to  each  of  the  remaining  four,  4  cc.  of  an  active 
solution  of  pig's  pepsin  were  added.  All  the  tubes  were  then 
placed  in  the  incubator  at  95°  T.  for  1  hour  40  minutes;  and 
the  amount  of  digestion  taking  place  was  estimated  by  com- 
paring each  tube  with  the  control,  by  estimating  the  amount 
of  coagulated  albumin  undissolved,  by  the  amount  of  precipitate 
on  neutralising  and  by  the  intensity  of  the  biuret  reaction  for 
peptones.  >  The  result  is  shown  in  the  table  on  the  next  page. 

From  this  experiment  it  is  quite  clear  that  in  the  presence 
of  acetic  and  lactic  acids,  pepsin  is  much  less  active  than 
when  hydrochloric  acid  is  alone  present ;  and  that  lactic  is,  if 
anythincT,  less  active  in  hmdering  peptic  digestion  than  acetic 
acid  With  the  amount  of  butyric  acid  used,  no  digestion 
whatever  occurred,  and  there  was  no  formation  of  acid  albumin 
in  the  absence  of  pepsiu. 
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In  other  experiments,  it  was  seen  that  in  the  presence  of 
hydrochloric  acid  and  of  one  or  other  of  the  acids  mentioned,  the 
activity  of  pepsin  was  diminished  by  butyric  acid,  but  not  to  a 
great  extent  by  lactic  acid,  as  compared  with  a  digestive 
mixture  in  which  hydrochloric  acid  alone  was  present. 

It  may  be  safely  concluded,  therefore,  that  when  the  stomach 
contents  are  hyperacid  from  the  presence  of  organic  acids, 
pepsin  can  have  but  little  activity ;  but  that  the  presence  of  a 
small  percentage  of  lactic  or  acetic  acid  in  association  with 
hydrochloric  acid  (such  as  commonly  occurs  in  the  normal 
digestion  of  mixed  food)  is  no  great  hindrance  to  the  chemical 
processes  (see  Chapter  IV.). 

The  organic  acids,  whether  taken  in  with  the  food  or  formed 
from  carbohydrates  in  the  stomach,  play  an  important  roU  in 
the  dietary,  since  they  are  a  source  of  carbonates,  thus  preserving 
the  alkalinity  of  the  blood  and  tissues ;  they  are  also  anti- 
scorbutic agents.  Their  excessive  ingestion  or  formation  in  the 
stomach  leads,  as  will  be  discussed  later,  to  great  functional 
disturbances  of  digestion. 

Relation  of  Digestive  Processes  in  the  Stomach  to  Salivary  and 
Intestinal  Digestion. — Although  the  process  of  digestion  in  the 
stomach  is  in  itself  an  entity,  yet  the  efficient  action  of  the 
saliva  is  a  very  necessary  precursor  to  normal  digestion;  for 
not  only  does  the  saliva  aid  mastication  by  moisteniug  the 
food,  but  it  rapidly  digests  the  cooked  starch  in  the  mouth,  and 
acts  for  a  short  time  in  the  stomach  itself  until  the  acidity 
rises  to  a  degree  sufficient  to  stop  the  action.    The  alkalinity 
of  saliva  is  equal  to  0-097  per  cent  of  sodium  carbonate 
(Na.COg),  and  its  action  is  stopped  by  0-003  per  cent  of 
hydrochloric  acid  (Chittenden  and  Smith).i    According  to  these 
observers,  therefore,  the  salivary  diastase  could  act  in  the 
stomach  for  only  a  very  short  time.    Of  more  importance  than 
the  action  of  the  saUva  is  the  change  which  the  digested  food 
undergoes  when  it  leaves  the  stomach.    It  then  consists  of  a 
pea-soupy  mass,  with  an  acidity  due  mostly  to  hydrochloric 
acid,  but  partly  also  in  some  instances  to  organic  acids,  such  as 

1  Trans.  Connecticut  Association,  1885,  vol.  vi.  p.  143.  Abstract  in  Malj^'s 
Jahreshcricht,  1886.  The  iigure,  0-097,  was  obtained  as  the  average  estimate 
from  fifteen  specimens. 
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lactic  and  acetic  acids,  and  containing  in  solution  pepsin,  some 
peptones,  maltose  and  salts,  and  containing  also  shreds  of 
imdigested  food,  such  as  muscle  fibre  and  particles  of  albumin, 
starch  grains,  and  globules  of  fat.    When  this  acid  mass  meets 
the  alkaline  bile  and  pancreatic  juice,  the  acidity  is  more  or  less 
neutralised,  so  that  the  liquid  becomes  alkaline,  or  neutral,  or 
remains  for  a  time  slightly  acid.    The  pepsin  is  precipitated 
and  rendered  inactive,  while  the  hydrochloric  acid  of  the  gastric 
contents  has,  during  the  process  of  neutralisation,  combined 
with  the  sodium  of  the  bile  salts  and  of  the  carbonate  of 
sodium,  and  set  free  the  bile  acids.    During  this  change  the 
contents  of  the  small  intestine  become  alkaline,  and  remain  so 
during  the  whole  period  of  their  stay  in  the  small  gut;  but 
this  does  not  appear  to  be  so  in  all  cases,  and  the  contents  may 
remain  acid,  although  only  slightly  so.^    The  acidity  of  the 
contents  in  the  lower  part  of  the  small  intestine  is  probably  due 
to  lactic  acid — possibly,  in  some  cases,  to  butyric  acid,  both  of 
which  are  the  products  of  bacterial  fermentation  of  the  carbo- 
hydrates.    A  large  amount  of  lactic  acid  is,  however,  not 
formed.    The  growth  of  bacteria  in  the  small  intestine  is 
hindered  to  some  extent  by  the  setting  free,  in  the  first  instance, 
of  the  bile  acids,  which  are  antiseptic  in  action ;  and  although 
there  is  some  lactic  acid  fermentation  of  the  contents,  yet  there 
is  normally  no  putrefactive  decomposition  of  the  proteids.  The 
contents  of  the  small  intestine  have,  during  normal  digestion, 
no  putrefactive  odour.    There  can  be  little  doubt  that  the  diges- 
tion in  the  intestine  is  affected,  at  least  in  its  early  stages 
accordmg  to  the  degree  of  acidity  of  the  chyme  as  it  enters  the 
duodenum.    The  chief  condition  appears  to  be  that  if  the  chyme 
IS  very  acid  from  hydrochloric  acid,  the  digestion  of  starch  in 
the  intestine  is  greatly  delayed  (Boas) ;  ^  but  this  delay  cannot 
last  any  length  of  time,  since  the  acidity  of  the  contents  is 
being  neutralised  by  the  continued  secretion  of  the  bHe  and 
pancreatic  juice. 

JJll  "nd  Sieber,  "Ueber  die  chemischen  Vorgange  im 

^t'^^^!^^''''"  -  Leipzig,  Bd. 


CHAPTER  II 

DIGESTIBILITY  OF  VAEIOUS  AETICLES  OF  DIET 
AND  THE  EFFECT  ON  DIGESTION  OF  FOOD  AC- 
CESSOEIES  (CONDIMENTS,  ALCOHOLIC  DPJNKS, 
TEA,  Etc.). 

A  KNOWLEDGE  of  the  digestibility  of  ordinary  articles  of  diet 
and  of  the  effect  on  digestion  of  condiments  and  alcoholic  and 
other  drinks  is  essential  for  the  proper  treatment  of  disorders 
of  the  stomach,  and  as  essential  as  a  knowledge  of  the  patho- 
logical changes  in  the  movements  and  secretion  of  the  organ. 
Individuals  differ  in  their  digestions  as  they  do  in  their  in- 
tellectual or  emotional  characteristics  ;  and  as  regards  the  eating 
of  food,  each  healthy  man  must  to  a  great  extent  be  a  law  unto 
himself.  Observations  have  been  made,  however,  which  are  of 
great  importance  in  the  dietary  of  the  healthy  as  well  as  the 
sick.  Speaking  generally,  the  proper  digestion  of  food,  i.e.  the 
digestion  which  after  a  meal  goes  on  without  any  feeling  of 
digestion,  and  with  only  a  sense  of  general  repose,  depends  on 
the  following  conditions,  the  movements  of  the  stomach,  the 
secretion  of  the  gastric  juice,  and  the  absorptive  processes 
being  unimpaired : — 

1.  The  food  must  be  properly  cooked  or  prepared. 

2  The  food  itself  must  be  a  mixed  food,  consistmg  of 
proteids,  carbohydrates,  fats,  and  salts  in  certam 
proportions,  too  much  of  one  constituent  not  bemg 
present. 
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3.  The  food  must  be  digestible  and  must  not  contain  a 

large  quantity  of  indigestible  matter ;  e.g.  cellulose. 

4.  The  food  must  not  be  too  acid,  and  must  not  be  mixed 

with  too  much  or  too  little  liquid. 

5.  It  must  be  flavoured,  but  not  mixed  with  too  large  a 

quantity  of  condiments  or  alcoholic  drinks. 

The,  Food  must  he  properly  Coolced>  or  Prepared. — By  cooking 
the  food  is  rendered  more  digestible.  This  is  especially  the 
case  with  vegetable  foods,  as  they  are  taken  chiefly  for  the 
starch  they  contain:  the  cellulose  coats  of  the  starch  grain 
during  boiling  are  ruptured,  causing  the  enclosed  starch 
(granulose)  to  swell  and  to  be  set  free.  With  baked  vegetable 
foods  some  of  the  starch  in  the  outer  part  is  transformed  into 
dextrin,  a  change  which  must  be  considered  a  great  advantage 
to  digestion.  This  is  the  case  with  bread  during  the  baking ; 
but  in  addition  the  flour  is  fermented,  some  of  the  starch  being 
thus  transformed  into  dextrin  and  sugar.  Bread  is  really 
therefore  a  partially  digested  vegetable  food. 

With  animal  food,  such  as  meat,  the  fibres  are  loosened  by 
the  transformation  of  the  collagen  of  the  connective  tissue  into 
gelatin,  an  easily  digestible  substance  ;  but  the  cooked  meat-fibre 
itself  is  mot  more  digestible  than  the  raw.  There  is  no  doubt 
another  advantage  in  cooking  animal  foods,  viz.  that  the  coagu- 
lation and  partial  hardening  of  the  proteid  constituents  renders 
them  more  easy  of  mastication,  an  essential  process  in  good 
digestion. 

Cooking,  especially  in  meat,  develops  flavours,  which  are 
beneficial  and  indeed  necessary,  since  unsavoury  food  leads 
eventually  to  loss  of  appetite.  By  making  the  food  hot,  animal 
heat  is  economised,  since  the  food  has  not  to  be  raised  to  the 
temperature  of  the  body.  As  a  rule  there  is  a  fall  of  tempera- 
ture in  the  stomach  during  the  early  period  of  digestion,  a  fall 
ascribed  to  the  secretion  of  gastric  juice.  By  cooking,  meat 
loses  about  20  to  30  per  cent  in  weight,  and  vegetables  gain 
from  about  3  to  over  50  per  cent,  the  starchy  vegetable  foods 
showing  the  greatest  gain.  The  loss  or  gain  in  weight  is  due 
to  the  amount  of  water  lost  or  taken  up. 

Cooking  destroys  to  a  great  extent  parasites  in  the  food : 
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bacteria  and  worms.  Bacteria  are,  however,  by  no  means 
absent  from  the  eaten  food,  as  is  shown  by  their  abundance  in 
the  intestines. 

2.  The  successful  treatment  of  functional  disturbances  of 
digestion  is  so  largely  a  question  of  diet  that  it  is  not  out  of 
place  to  consider  here  certain  facts  of  first  importance  in  the 
dietary  of  healthy  individuals.  The  dietary  of  healthy  indivi- 
duals has  not  been  determined  by  scientific  investigation ;  it  is 
the  outcome  of  experience  and  custom ;  yet  the  scientific 
investigation  of  such  empirical  diets  has  led  to  the  establish- 
ment of  data  which  are  true  within  certain  limits.  The  diet 
of  a  healthy  individual  must  consist  of  the  following  con- 
stituents :  proteids,  fats,  carbohydrates,  mineral  salts,  vegetable 
acids,  and  water.  Proteids  are  essential  to  the  organism,  since 
they  contain  nitrogen  in  a  form  which  after  digestion  is  capable 
of  being  assimilated  by  the  tissues.  They  are  sources  of 
muscular  energy,  as  Liebig  originally  showed,  and  Pfliiger 
and  others  have  confirmed.-^  Fats  and  carbohydrates  are  of 
service,  not  only  by  their  combustion  maintaining  the  heat  of 
the  body  and  in  maintaining  muscular  activity,  but  also  from 
the  fact  that  their  presence  in  a  diet  up  to  a  certain  amount 
enables  less  proteid  food  to  be  taken,  thus  obviating  the 
dangers  of  an  excess  of  proteid  in  the  diet.  They  are  there- 
fore termed  proteid-sparing  foods.  Mineral  salts  and  water 
are  necessary  for  the  solution  of  proteid  bodies  in  the  liquids  of 
the  body  and  for  the  formation  of  tissues  (bone,  etc.),  sodium 
chloride  and  calcium  phosphate  being  essential  to  every 
developing  tissue.  Vegetable  acids,  free  or  in  combination,  are 
of  use  as  anti-scorbutics,  and  for  keeping  the  tissues  alkaline, 
since  they  form  carbonates  in  the  system.  The  correct  way  of 
regarding  these  food-stuffs  is  that  they  are  essential  for  the 
maintenance  of  the  activity  and  metabolism  of  the  protoplasmic 
tissues ;  that  as  regards  fat  and  carbohydrates,  although  they 
may  be  said  to  maintain  heat  and  muscular  activity,  yet  they 
do  so  by  being  metabolised  by  the  tissues  and  not  by  any 
chemical  combustion  independent  of  the  tissues. 

1  For  a  summary  of  the  recent  work  on  this  subject,  see  a  paper  by  E.  Star- 
ling, M.D.,  "Researches  on  Proteid  Metabolism,"  Science  Progress,  April  1894, 
p.  141. 
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The  amount  of  the  food-stuffs  which  is  requisite  to  main- 
tain health  has  been  variously  estimated;  but  the  diet  cal- 
culated by  Moleschott  as  answering  for  a  man  weighing  150 
lbs.  and  doing  a  medium  amount  of  work,  may  be  taken  as 
about  the  average.  Thus,  according  to  this  estimate,  a  man 
would  require  130  grammes  (4-59  oz.)  of  proteid,  84  grammes 
(2-96  oz.)  of  fat,  404  grammes  (14-26  oz.)  of  carbohydrates,  30 
grammes  (1-06  oz.)  of  salts,  and  about  2800  grammes  (70  to 
80  oz.)  of  water  in  each  day  to  maintain  health.  This  pro- 
portion of  food-stuffs  may  be  conveniently  expressed  in  such  a 
simple  diet  as  the  following : — 


Article  of 
food. 

Weight  in 
grammes. 

Weight 
in  oz. 

Proteids. 
Weight  ill 
grms. 

Fat. 
Weight 
in  grms. 

Carbo- 
liydrates. 
Weiglit  in 

grms. 

Salts. 
Weight 
in  grms. 

Water. 
Weight 
in  grms. 

Meat 

385 

13-5 

82-8 

21-0 

3-85 

279-0 

Butter 

50 

1-7 

0-5 

42-2 

0-60 

6-6 

Milk 

500  CO. 

17-7 

17-7 

18-4 

24-4 

3-50 

435-8 

Bread 

280 

9-8 

22-0 

4-2 

137-7 

3-64 

112-0 

Flour 

200 

7-0 

24-0 

37 

137-3 

3-56 

26-7 

Vegetables 

225 

7-9 

4-5 

11-2 

2-25 

202-2 

Potatoes 

130 

4-6 

2-7 

0-2 

27-30 

1-43 

97-5 

Sugar 

70 

2-4 

67-4 

3-50 

2-0 

1840 

64-6 

154-2 

89-7 

405-3 

22-33 

1001-8 

To  this  diet  common  salt  is  added  to  make  up  the  defi- 
ciency in  sodium  chloride  and  water  drunk  to  make  up  the 
deficiency  in  water. 

For  a  child  from  six  to  seventeen  years  of  age  the  dietary  is 
not  so  large  as  the  foregoing.  Such  a  child  requires  on  the 
average  6  oz.  of  meat,  10-5  oz.  of  bread,  6  oz.  of  potatoes,  0-5  oz. 
of  butter,  9  oz.  of  milk,  3-5  oz.  of  flour  (for  soup),  and  6  oz.  of 
various  kinds  of  vegetables  ;  but  the  amount  of  milk  may  be 
greatly  increased,  reducing  the  amount  of  meat. 

In  constructing  diets  to  maintain  health,  it  is  important  to 
remember  that  the  end  cannot  be  obtained  unless  the  proteid 
constituents  of  the  food  bear  the  proportion  to  the  non-proteid 
(i.e.  fats  and  carbohydrates)  of  1  :  3'5  to  4-5  ;  and  that  the 
amount  of  fat  must  not  be  in  greater  proportion  to  the  carbo- 
hydrates than  1  to  9.    In  the  infant,  the  proportion  of  fat  to 
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the  carbohydrates  is  as  1  :  1-4  ;  in  the  adult  in  easy  circum- 
stances it  is  as  1  :  3-4 ;  and  in  the  workman  as  1:5  or  even 
less.  The  facts  just  mentioned  are  essential  for  the  nutrition 
of  the  healthy  organism,  and  although  diet  in  disease  is  very 
different,  yet  as  far  as  possible  dieting  must  be  on  the  lines 
mentioned  (see  Chapter  XI.). 

3.  Of  as  great  importance  as  the  amount  of  food  and  food- 
stuffs necessary  to  maintain  health  is  the  digestibility  of  the 
food  taken,  and  in  disease  this  question  of  digestibility  becomes 
of  prime  importance.  Individuals  may  show  an  idiosyncrasy 
with  regard  to  the  digestibility  of  particular  articles  of  diet, 
but  of  greater  importance  is  the  consideration  of  the  digesti- 
bility of  the  various  foods  and  food-stuffs  as  these  differ  among 
themselves,  apart  from  any  idiosyncrasy  of  the  indi^ddual.  The 
digestibility  of  the  food-stuffs  as  investigated  by  Eubner  may 
be  stated  in  the  following  table,  100  being  taken  as  a  figure 
representing  complete  digestion  : — 


Digestibility  of  Food-Stuffs  (percentage  digested). 


Meat. 

Eggs. 

Milk. 

Cheese. 

Kice. 

Potatoes. 

Peas. 

White 
bread. 

Black 
bread. 

Carrots. 

Proteid 

977 

97 

92 

97 

80 

75-0 

80 

78 

68 

79-5 

Fat 

80-0 

95 

95 

95 

Carbohydrates 

99 

92-5 

95 

99 

88 

82 

It  is  thus  seen  that  the  proteids  of  animal  foods  (meat,  eggs, 
milk,  cheese)  are  far  more  digestible  than  those  of  vegetables 
(potatoes,  peas,  bread,  etc.),  and  that  the  carbohydrates  of  rice 
and  white  bread  are  the  more  digestible. 

The  digestibility  of  various  starches  by  the  pancreatic 
diastase  is  shown  in  the  following  experiments.  The  starch  was 
prepared  in  a  pure  state,  and  dissolved  in  boiling  water.  Each 
starch  solution  was  of  a  known  strength,  and  the  diastase  added 
was  of  the  same  quantity  and  strength  in  each  experiment. 
The  starches  used  were  arrowroot  (St.  A^incent  and  Bermuda), 
the  starch  of  fresh  green  peas  and  of  pea  flour,  of  wheaten  flour, 
of  rice,  barley,  and  potatoes.    The  most  digestible  of  these 
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starches  is  in  order,  St.  Viuceut  arrowroot,  Bermuda  arrowroot, 
and  starcli  from  fresh  green  peas.  Then  come  in  order,  starch 
from  wheaten  flour,  from  potato,  from  rice  and  from  barley, 
that  from  pea  flour  coming  last.  The  experiments  showed 
that  a  given  amount  of  ferment  could  produce  in  a  certain 
time  a  greater  amount  of  sugar  (maltose)  from  arrowroot  (St. 
Vincent  and  Bermuda)  than  it  could  from  the  starch  from 
green  peas  and  the  other  starches :  that  from  the  starch  of 
wheaten  flour  and  of  potatoes  about  the  same  amount  of 
maltose  was  formed,  but  much  less  from  the  starch  of  rice  or 
barley.  These  facts  are  of  some  importance  in  dietetics,  and  in 
great  part  explain  the  constipating  action  of  arrowroot,  since 
the  more  digestible  a  food  is  the  more  constipating  it  is. 

As  regards  the  digestibility  of  fats,  but  little  need  be  said ; 
aU  the  important  fats  in  a  dietary  are  from  the  animal 
kingdom,  the  fat  of  meat  and  that  of  milk  (butter),  the  latter 
being  the  more  easily  digested. 

It  must  always  be  borne  in  mind,  however,  that  the 
digestibility  of  the  food -stuffs  is  only  a  small  part  of  the 
question  of  the  digestibility  of  food  since  the  stomach  is  the 
receptacle  of  the  mixed  food,  and  the  length  of  time  the 
different  articles  of  food  remain  in  the  organ  is  of  great 
importance.  This  is  especially  so  in  disease,  since  so  many 
of  the  disorders  of  digestion  arise  from  delay  of  food  in  the 
stomach.  The  following  table  shows  the  results  of  the 
observations  in  two  healthy  individuals  with  gastric  fistula : — 


[Table. 


OP  THE  Digestibility  of  Articles  of  Diet 
IN  THE  Stomach.'^ 


Food. 


Schuiaps 
Milk  . 
Rice  . 

Peas,  with  bacon  fat 
Baked  potatoes  . 

Eggs,  whipped  . 
Barley  soup 
Salmon  trout 
Meat 

Sago  . 
Spinach 
Tapioca 
Barley 
Milk  . 
Fresh  eggs 
Cabbage,  with  vinegar 
Soup,  with  fat  and  bread  . 
Rice,  with  fat  . 

Milk  

Fresh  eggs .... 
Ox-liver  .  .  .  . 
Gelatin  .  .  .  . 
Lamb  .... 
Hash — meat  and  vegetables 
Beans  .  .  .  . 
Potatoes  .... 

Cabbage  .... 

Macaroni  and  fat 

Eggs  

Beef-steak  .  .  .  . 
White  bread 

Ham  ..... 
Lean  beef  .... 

Fish  

Mutton      .       .       .  . 


Pork  . 
Poultry 
Veal  . 

Brown  bread 
Pork  . 
Eggs  . 


Mode  of 
prepara- 
tion. 


boiled 


raw 

boiled 
boiled 


boiled  . 

1  hr.  45  m. 

boiled  . 

2  hr. 

boiled  . 

2  hr. 

boiled  . 

2  hr. 

raw 

2  hr. 

raw 

2  hr. 

boiled  . 

unboiled 
roasted  . 
raw 

boiled  . 

broiled  . 

warmed . 

boiled  . 

boiled  or 
roasted 

boiled  . 

boiled  . 

soft- 
boiled  . 

baked  . 
boiled  . 
roasted  . 
boiled  . 
broiled, 
boiled  or 
roasted  . 
roasted  . 
roasted  . 
roasted  . 
baked  . 
salted  . 
hard- 
boiled  . 


Length  of  time  the  food  remained  in  the 
stomach  till  digested,  absorbed,  or  discliarged 


Beaumont. 


1  hr. 


1  hr.  30  m. 
1  hr.  30  m. 
1  hr.  30  m. 


2  hr.  15  m. 
2  hr.  15  m. 
2  hr.  15  m. 


-2  hr.  30  m. 


ys  hr. 

3  hr.  15  m. 
4hr. 

5  hr. 


Richet. 


30-40  m. 
30  m.,  1  hr. 

1-2  hr.  30  m. 
1  hr.,  2  h.  15  m.,  2  hr. 
30  m.-3  hr. 


Ihr.  30  m.,  2hr.  30  m., 
4  hr. ,  5  hr.  30  m. 

1  hr.  45  m.,  2hr.,  4  hr. 


2  hr. 

2hr.,  2hr.  45  m.,  3hr., 
3  hr.  15  m. 


2  hr.  30  m.,  3  hr.  45  m. 


1  Beaumont,  "Experiments  and  Observations  on  the  Gastric.Tuice  and  the 
Physiology  of  Digestion,"  Edinburgh,  1838  (reprint).  Richet,  "  Du  Sue  gastrique 
chez  I'Homme  et  les  Animaux,"  Paris,  1878. 
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It  is  clear  from  this  table  that  from  the  experiments  in 
these  two  individuals  in  whom  digestion  was  normal,  the 
following  conclusions  may  be  drawn  : — 

1.  That  the  flesh  of  animals  remains  from  two  and  a  half 
to  five  hours  in  the  stomach,  the  most  digestible  being  lamb, 
and  then  beef-steak,  mutton,  veal,  and  pork,  while  fish  is  as 
disfestible  as  mutton. 

2.  Starchy  foods  (rice,  tapioca,  barley)  remain  about  two 
hours  in  the  stomach ;  beans,  peas  and  potatoes  and  bread 
remaining  rather  longer. 

3.  Even  for  the  same  food-article  there  are  varying  times 
during  which  it  remains  in  the  stomach,  showing  that  the 
functional  activity  of  the  stomach  varies  at  different  times. 

Effect  of  an  Excess  of  Food. — The  time  during  which  food 
remains  in  the  healthy  stomach  depends  to  a  great  extent  on 
its  bulk  and  its  digestibility.  The  healthy  stomach  can  cope 
with  a  large  amount  of  food  taken  at  one  meal,  and  digest  it 
with  little  or  no  disturbance.  Disturbances  of  digestion  arise,  as 
will  be  seen,  when  very  large  meals  are  the  rule  and  not  the 
exception.  Feeding  a  healthy  man  with  a  test  meal,  consisting 
of  soup,  a  "  large  "  beef-steak  and  a  roll  of  bread,  Leube  found 
that  the  stomach  was  quite  empty  in  seven  hours,  only  a  clear 
liquid  with  a  few  flocculi  of  mucus  being  removed  by  the 
sound.  Such  a  meal  as  this  is  no  doubt  physiologically  correct 
for  the  largest  meal  in  the  day  ;  smaller  meals  will  remain  a 
shorter  time  in  the  stomach.  If  such  a  meal  or  its  equivalent 
be  repeated  during  the  day  three  times,  at  9  a.m.,  at  1  p.m., 
and  at  7  p.m.,  it  is  evident  that  the  stomach  will  never  be 
empty,  will  never  be  resting.  Kretschky,  for  example,  found 
in  a  patient  with  a  gastric  fistula  that  the  time  of  digestion  of 
the  breakfast  was  four  and  a  half  hours;  of  dinner,  seven 
hours;  and  of  the  evening  meal  seven  to  eight  hours.^ 
Although  it  is  a  matter  of  common  observation  that  individuals 
vary  greatly  in  the  amount  of  food  they  can  eat  with  impunity, 
yet  few  individuals  can  eat  three  large  meals  at  intervals  of 
four  to  six  hours  during  the  day  without  sooner  or  later  suffer- 
ing from  the  results  of  excess  of  food. 

Physiological  Results  of  an  Excess  of  Food. — Food  taken  in 

^  TS.K^c\iky,  Eulanherg's  Eeal-Encyclopcdia,  vol.  iv.  p.  241. 
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excess  of  the  actual  requirements  of  the  body  leads  to 
corpulence  or  to  disorders  of  digestion,  the  gain  in  weight 
being  chiefly  in  the  form  of  fat.  If  the  proteid  con- 
stituents of  the  diet  are  in  excess,  the  organs  of  digestion 
are  overworked,  and  the  nitrogenous  tissues  of  the  body, 
especially  the  liver  and  muscles,  are  also  overworked.  It 
must  be  remembered  that  the  changes  in  the  nitrogenous 
tissues  result  in  one  direction  in  the  production  of  a  certain 
amount  of  urea,  and  the  amount  of  nitrogen  in  this  substance 
has  to  be  made  good  by  the  nitrogen  taken  in  as  food,  in  order 
that  the  nitrogenous  equilibrium  of  the  body  may  be 
maintained.  An  excess  of  proteid  food  in  the  dietary 
increases  the  amount  of  urea  excreted,  and  thus  the  amount 
of  work  thrown  on  the  nitrogenous  tissues,  especially  the 
liver  and  muscles.  In  this  way  an  excess  of  proteid  food 
leads  in  aU  probability  to  gout,  for  uric  acid,  which  is  one  of 
the  features  of  that  disease,  must  be  derived  from  the  tissues, 
and  is  formed  by  a  physiological  process  similar  to  the  for- 
mation of  urea. 

Proteid  substances  are  to  some  extent  a  source  of  fat  in  the 
body  when  they  are  mixed  with  the  other  food-stuffs  in  the 
proper  proportion  of  a  diet  (Voit) ;  but  if  the  proteid  food- 
stuffs are  greatly  in  excess  of  the  carbohydrates  and  fat,  then 
the  body  uses  up  its  store  of  fat,  since  proteids  cannot  replace 
the  fat  in  a  dietary.  In  this  way,  i.e.  by  restricting  the  diet 
mainly  to  proteid  substances  (as  meat)  the  body  wastes,  as  in 
Banting's  treatment  of  obesity.  Pfliiger,  however,  from  his 
recent  experiments  has  concluded  that  in  no  case  can  fat  be 
produced  in  the  body  from  the  proteid  of  the  food  :  and  that 
if  proteid  is  retained  in  the  body,  it  is  retained  as  such  and 
not  as  fat.-^ 

The  physiological  effect  of  an  excess  of  fat  in  the  diet  is 
an  increase  of  thl  deposit  of  fat  in  the  body,  and  if  the  excess 
be  ^reat  a  diminution  in  the  digestion  of  fat,  which  leads  to  a 
decomposition  of  the  fat  in  the  intestines.  The  amount  of 
fat  requisite  in  an  average  diet  for  the  maintenance  of  health 
is  a  little  under  3  ounces,  which  would  be  represented  m  a 
dietary  by  the  fat  in  about  If  ounces  of  butter,  in  17^  ounces 
1  See  Starling,  Sciewx  Progress,  April  1894,  p.  145. 
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of  milk  (containing  f  ounce  of  fat)  and  in  13^  ounces  of 
meat  (containing  |-  ounce  of  fat).  If  more  than  this  amount 
is  taken  the  fat  is  passed  in  the  motions  either  undigested, 
or  in  the  form  of  fatty  acids  in  combination,  chiefly  witli 
calcium. 

An  excess  of  carbohydrates  in  the  diet  leads,  like  that  of 
fat,  to  corpulency,  but  its  chief  physiological  importance  is 
associated  with  the  fact  that  the  amount  of  indigestible  matter 
taken  with  the  food  is  greatly  increased.  This  indigestible 
matter  is  chiefly  cellulose,  which  is  present  in  great  amount 
in  ordinary  vegetables,  but  is  also  present  in  bread,  especially 
in  the  coarser  forms  of  bread,  such  as  black  bread,  brown 
bread,  and  whole-meal  bread  (see  also  p.  60).  Cellulose  is 
not  digested  in  the  human  alimentary  canal,  although  in  that 
of  the  herbivora  (cows,  horses,  etc.)  a  certain  and  probably 
considerable  amount  of  it  is  digested  by  means  of  bacteria  and 
utilised  by  the  body.  Its  admixture  with  the  food  of  man 
diminishes  the  amount  of  food  digested  and  absorbed.  Thus 
it  was  found  by  Schuster  that  in  a  prisoner  on  a  vegetable 
diet  with  104  grammes  of  proteid  in  the  daily  diet,  an  amount 
of  nitrogen  equal  to  70  grammes  of  proteid  was  passed  in  the 
faeces,  while  in  a  prisoner  on  a  mixed  diet  of  bread,  vegetables, 
milk,  and  meat,  with  87  grammes  of  proteids  in  the  diet,  an 
amount  of  nitrogen  equal  to  only  3  0  grammes  of  proteids  was 
found  in  the  faeces. 

An  excess  of  vegetable  food  in  the  diet  produces  copious, 
soft  and  watery  freces ;  an  excess  of  animal  food  produces 
scanty  and  tenacious  faces. 

The  difference  in  the  dietary  of  the  workman  and  those 
more  well  to  do  is  that  the  workman  takes  his  nitrogenous 
food  (proteid)  chiefly  in  the  form  of  vegetable  products"  there 
being  an  excess  of  carbohydrates  in  the  diet,  while  the  better 
classes  take  most  of  their  proteid  food  in  the  form  of  animal 
products.  Thus  in  a  particular  instance  a  workman  took  27  per 
cent  of  his  proteids  in  the  form  of  meat,  while  a  young 
professional  man  took  65  per  cent  (Forster). 

4.  The  effect  of  a  large  amount  of  salts  (organic  and 
morganic)  and  of  free  acids  taken  with  the  food  is  an  im- 
portant consideration  in  dietetics.    Vegetable  food  is  rich  ii^ 
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salts,  chiefly  phosphates  of  potassium,  and  an  excess  of 
potassium  salts,  besides  their  depressing  effect  generally, 
increases  the  excretion  of  sodium  chloride,  whicli  is  withdrawn 
from  the  tissues.  The  converse  is  also  held  to  be  true 
(Forster),  viz.  that  an  excess  of  sodium  chloride  in  the 
diet  increases  the  excretion  of  potassium  salts.  There  is  no 
doubt  a  very  nice  physiological  balance  between  the  sodium 
and  potassium  salts  in  the  body,  and  it  is  thus  possible  that 
an  excessive  ingestion  of  either  might  lead  to  an  increased 
excretion  of  both. 

An  excess  of  organic  salts  and  acids  (acetic,  citric,  malic, 
tartaric)  leads  to  alkalinity  of  the  urine,  but  as  regards  the 
stomach  they  lead  to  delay  in  the  digestion  of  food :  since 
whether  taken  as  salts  or  as  free  acids  (vinegar  and  lemon 
juice,  and  sour  fruits)  they  tend  to  diminish  the  digestion  of 
proteids  in  the  stomach  and  to  diminish  the  secretion  of 
gastric  juice  (see  also  p.  31  d  scq). 

An  excess  of  liquid  taken  with  the  food  also  delays 
digestion.  This  is  so  not  only  in  artificial  digestion  experi- 
ments, but  also  in  the  stomach.  In  artificial  digestion  experi- 
ments, pepsin  acts  more  energetically  if  the  liquid,  although  of 
the  proper  degree  of  acidity  (0-2  per  cent),  is  not  in  large 
amount.  But  in  digestion  in  the  stomach  this  dilution  of 
the  contents,  by  an  excess  of  liquid,  is  of  more  importance ; 
for  although  the  healthy  stomach  can  cope  with  a  relatively 
large  quantity  of  liquid  taken  with  the  food,  which  is  more  or 
less  rapidly  propelled  into  the  duodenum,  yet  in  certain  cases 
of  functional  disorders  of  digestion,  where  there  is  not  only 
defective  secretion  of  gastric  juice,  but  diminished  movement, 
an  excess  of  liquid  taken  with  the  food  delays  digestion,  since 
it  dilutes  the  pepsin-hydrochloric  acid  already  present  in  the 
stomach.  At  a  certain  stage  of  digestion,  dilution  of  the 
digesting  mass  aids  the  process.  Thus  in  artificial  digestion 
experiments,  the  action  of  the  pepsin -hydrochloric  acid  on 
proteids  stops  after  a  time,  but  recommences  if  more  liquid  be 
added.  This  effect  is  expressed  by  saying  that  the  action  of 
the  ferment  becomes  inhibited  by  an  accumulation  of  its 
products.  Such  facts  as  these  are  important  in  connection 
with  one  dietetic  rule  for  persons  with  functional  disorder  of 
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digestion,  viz.  that  liquids  are  best  taken  at  the  end  of  a  meal 
or  a  short  time  after  it. 

The  physiological  purposes  which  liquid  taken  with  meals 
serve  may  be  considered  as  two  in  number :  a  certain  amount 
of  water  (more  than  the  food  contains)  is  necessary  for  the 
efficient  action  of  the  gastric  juice,  and  a  certain  amount  of 
water  is  necessary  for  the  absorption  of  the  salts  and  digested 
products,  and  for  facilitating  the  expulsion  of  the  chyme 
through  the  pylorus  into  the  duodenum. 

5.  Effect  of  Food  Accessories  on  Digestion. — Civilised  man, 
and  for  the  matter  of  that  savage  man  also,  has  his  food 
flavoured.  Many  foods  either  possess  a  natural  flavour  or 
one  becomes  developed  in  them  during  the  process  of  cooking ; 
as  in  meat,  for  example.  Flavouring  agents  are  also  added. 
Tasteless  food  after  a  time  leads  to  distaste  of  food ;  so  that 
the  addition  of  flavouring  agents  is  an  absolute  necessity  in 
physiological  conditions  of  life. 

Food  accessories  may  be  divided  into  two  classes,  condi- 
ments, and  a  class  containing  alcoholic  beverages,  tea,  coffee, 
and  cocoa.  Both  classes  of  substances  possess  somewhat 
similar  physiological  actions,  which  are  mainly  of  two  kinds, 
au  action  on  the  process  of  digestion  in  the  stomach,  and  an 
action  on  the  central  nervous  system. 

The  chief  condiments  in  use  are  mustard,  pepper,  onions, 
garhc,  pimento,  cloves,  cinnamon,  nutmeg,  caraway,  cardamoms! 
and  vinegar,  to  which  list  common  salt  must  be  added.  The 
active  principles  of  these  substances  (with  the  exception  of 
vinegar  and  common  salt)  have  a  threefold  action. 

1.  They  are  antiseptic;  especially  oH  of  mustard,  onions, 
pimento,  cloves,  and  the  other  aromatics. 

2.  They  stimulate  the  secretion  of  the  digestive  juices. 
They  without  doubt  stimulate  the  secretion  of  the  saliva,  and 
thus  indirectly  the  secretion  of  the  gastric  juice;  but  'it  is 
possible  that  they  also  stimulate  directly  the  secretion  of 
gastric  juice  when  they  enter  the  stomach. 

3.  They  stimulate. peristalsis.  Some  of  the  active  prmciples 
(especially  the  aromatic  oils)  also  act  as  stimulants  to  the 
nervous  system,  but  their  effect  is  not  great  in  the  small  doses 
in  which  they  are  taken  as  condiments. 
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Besides  their  pleasant  smell  and  taste,  and  appetising 
effect,  these  condiments  are  of  distinct  value  in  healthy- 
digestion. 

The  second  class  of  food  accessories  is  a  large  one,  and  may 
be  subdivided  into  liquids  containing  alcohol  and  those  con- 
taining alkaloids  (such  as  tea,  coffee,  and  cocoa). 

Alcohol  and  the  alkaloids,  caffeine,  and  theine,  have  a 
special  action  on  the  central  nervous  system,  being  in  small 
doses  stimulant  and  in  larger  sedative.  It  is  probable  that 
such  drinks  are  largely  taken  for  this  object  as  well  as  for 
their  pleasant  aromatic  taste. 

They  act,  moreover,  and  this  is  especially  the  case  with 
alcoholic  beverages,  as  stimulants  of  the  secretion  of  gastric 
juice,  which  in  part  explains  their  action  when  taken  with 
meals  in  some  cases  of  disordered  digestion. 

Lastly,  they  act  directly  on  the  chemical  processes  of 
digestion  in  the  stomach. 

In  artificial  digestion  experiments  with  pepsin-hydrochloric 
acid,  Sir  "William  Roberts  ^  obtained  the  following  results  : — 

Proof  spirit  present  in  the  digestion-mixture  to  the  extent 
of  1 0  to  2  0  per  cent  retarded  the  chemical  processes.  The  ardent 
spirits  (brandy,  whisky,  and  gin)  retarded  the  digestion  in  pro- 
portion to  the  amount  of  alcohol  they  contained ;  and  thus  in 
dietetic  doses  would  not  have  any  effect  on  the  chemical  pro- 
cesses of  digestion  in  the  stomach.    It  is  quite  otherwise  with 
wines  and  beers  :  these  retard  digestion  out  of  all  proportion  to 
the  alcohol  they  contain ;  tea,  coffee  (especially  cafi  noir),  and 
beef-tea  having  a  similar  effect.    The  alcohoKc  beverages 
which  have  the  most  energetic  action  in  this  respect 'are 
sherry,  port,  and  beer;  20  per  cent  of  sherry,  for  example 
(equal  to  8  per  cent  of  proof  spirit),  trebling  the  time  of 
digestion.     Hock,  claret,  and  champagne   are  less  active: 
champagne  having  the  least  retarding  effect,  probably  from 
its  effervescence. 

1  "Dietetics  and  Dyspepsia"  (Lectures  at  Owens  College,  1885).    See  also 
Schellhaas,  BcutscUs  Arch.  f.  Min.  Med.,  Leipzig,  Bd.  xxxvi.  p.  427  ;  Scluitz, 
Prag.  med.  IVchnschr.,  1885,  No.  20;  Biichner,  Beutsclies  Arch.  /.  khn.  Med 
Leipzig,  Bd.  xxix.  p.  537.    All  these  researches  gave  practically  similar  results 
to  those  of  Roberts. 
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It  is  noticeable  that  tea  and  coffee  have  no  retarding  effect 
on  pancreatic  digestion,  and  wines  and  beer  have  an  effect  only 
in  proportion  to  their  degree  of  acidity. 

It  is  highly  probable  that  part  of  the  retarding  effects  of 
wines  and  beer  on  the  chemical  processes  of  digestion  is  due  to 
the  presence  in  them  of  organic  salts  (lactates,  tartrates,  etc.), 
which  in  the  presence  of  hydrochloric  acid  are  decomposed, 
the  free  acids  being  liberated.  In  the  presence  of  these 
acids  digestion  by  pepsin-hydrochloric  acid  is  retarded.  Part 
of  the  slowing  action  may  be  due  to  the  inorganic  salts  present, 
chiefly  those  of  potassium.  Sodium  chloride  up  to  1  per  cent 
increases  the  chemical  processes  of  digestion. 

The  effects  of  alcohol  and  alcoholic  drinks  on  the  chemical 
processes  of  digestion  outside  the  body  which  have  just  been 
described  are  of  great  interest,  but  do  not  accurately  indicate 
the  occurrence  of  events  in  the  stomach  itself  during  actual 
digestion.  It  is  commonly  said  that  small  doses  of  alcohol 
before  meals  promote  digestion  by  increasing  the  secretion  of 
gastric  juice ;  this  has  been  confirmed  by  experiment,  although 
for  many  reasons  it  is  not  a  custom  to  be  advocated,  except  in 
rare  instances. 

An  early  observation  of  Claude  Bernard  ^  showed  that  the 
difference  between  the  action  of  alcohol  and  of  ether  on 
digestion  was  that  the  former  prevented  while  the  latter 
increased  digestion.  Thus  two  dogs  which  had  the  same  meal 
were  given,  the  one  ether  and  the  other  alcohol,  in  anesthetic 
doses ;  both  were  killed  in  five  to  six  hours,  and  digestion  in 
the  etherised  animal  was  far  advanced  or  ended,  while  in  the 
alcohoUsed  animal  it  had  barely  begun.  Kretschky^  made 
some  observations  on  a  young  girl  with  a  gastric  fistula 
and  found  that  a  small  dose  of  alcohol  (3  per  cent  of 
absolute  alcohol)  delayed  digestion  when  given  with  the  meal, 
and  in  another  case  of  fistula  Eichet  ^  found  that  alcohol  dis- 
appeared from  the  stomach  in  thirty-five  to  forty  minutes,  and 

^  "  Le9ons  sur  les  efFets  des  substances  toxiques  et  medicamentaires. "  Paris 
1875,  p.  430. 

^  Deutsches  Arch.  f.  klin.  Med.,  Leipzig,  Bd.  xviii.  p.  527. 
^  "Eecherches  sur  I'aeiditd  du  sue  gastrique  cliez  I'homme,"  etc.— Com^i. 
rcTid.  Acad.  d.  Sc.,  Paris,  tome  xxxiv.,  1877. 
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that  not  only  wine  but  pure  alcohol  increased  the  acidity  of  the 
gastric  juice.  Thus,  although  when  wine  is  given  part  of  the 
increased  acidity  is  due  to  the  acids  it  contains,  yet  this  cannot 
be  the  explanation  of  the  increased  acidity  when  pure  alcohol 
is  given.  As  Gluzinski's  ^  observations  show,  alcohol  actually 
increases  the  secretion  of  hydrochloric  acid  by  the  stomach. 
The  method  he  used  was  as  accurate  as  such  methods  can  be. 
Individuals  who  were  healthy  and  those  who  had  disease  of 
the  stomach,  those  who  were  accustomed  to  alcohol  and  those 
unaccustomed  to  its  use  were  examined.  When  the  stomach 
was  empty,  the  patient  was  given  the  white  of  one  egg 
coagulated,  and  100  cubic  centimetres  of  distilled  water.  The 
patient  remained  quiet  for  a  certain  period,  after  which  100 
cc.  of  water  were  injected  into  the  stomach,  and  the  contents 
removed  by  an  aspirator.^ 

"With  this  simple  food,  therefore,  a  very  accurate  idea  could 
be  obtained  of  the  process  of  digestion  in  the  period  after 
giving  the  egg-albumin.    The  ordinary  time  of  digestion  of 
this  meal  was  investigated  in  each  individual,  when  no  alcohol 
was  given ;  afterwards  an  exactly  similar  experiment  was  per- 
formed, with  the  exception  that  instead  of  giving  water  with 
the  egg-albumin,  100  cc.  of  25,  50,  or  75  per  cent  alcohol 
was  substituted  ;  or  a  small  glass  of  cognac.    The  fluid  which 
was  withdrawn  from  the  stomach  after  digestion  was  tested  for 
the  degree  of  acidity,  for  the  presence  of  alcohol,  and  for  the 
degree  of  digestion  of  the  pieces  of  egg-albumin,  and  for  the 
digestive  activity  of  the  fluid,  i.e.  as  regards  the  amount  of 
pepsin  it  contained.    Three  individuals  with  normal  digestions 
were  investigated :  one  was  suffering  from  sciatica,  the  second 
from  hysteria,  the  third  was  convalescent  from  malaria.  The 
first  patient  only  was  accustomed  to  take  alcohol,  and  that  m 
moderate  quantities.    Without  going  into  too  great  detaU  it 
may  be  said  that  the  results  obtained  were  as  follows:— 
Alcohol  soon  disappears  from  the  normal  stomach,  its  dis- 
appearance being  most  rapid  with  a  small  dose,  and  when  there 
is  only  a  small  quantity  of  food  in  the  stomach.    The  alcohol 
in  100  cc.  of  a  25  per  cent  mixture  is  not  present  m  the 

1  DeutschesArch.f.  Mm.  Med.,  Leipzig,  Bd.  xxxix.  p  405.  1886. 
2  See  Chapter  V.,  Methods  of  Examination  of  the  Stomach. 
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stomach  half  an  hour  after  taking  it :  that  in  1 0  0  cc.  of  a  5  0  per 
cent  disappears  in  three-quarters  of  an  hour,  and  that  in  1 0  0  cc, 
of  a  75  per  cent  mixture  in  one  hour.^  The  most  important 
conclusions  of  Gluzinski's  experiments  deal  with  the  effect  of 
alcohol  on  the  digestion  of  proteids  by  the  gastric  juice.  The 
process  of  digestion  in  the  stomach  when  alcohol  is  taken  with 
the  food  may  be  divided  into  two  stages. 

1st  Stage.  There  is  an  inhibition  or  prolongation  of 
digestion  as  compared  with  the  period  of  digestion  in  the  same 
individual  when  alcohol  is  not  taken.  In  this  stage  alcohol  is 
still  found  in  the  stomach,  and  the  duration  of  the  stage 
depends  on  the  dose  given.  Then  in  the  experiment  with  100 
cc.  of  25  or  50  per  cent  alcohol,  the  duration  was  fifteen  to  thirty 
minutes  ;  with  a  similar  quantity  of  75  per  cent  alcohol  it  was 
forty-five  minutes.  The  secretion  of  hydrochloric  acid  is  not 
effected  in  this  stage,  and  the  prolongation  of  digestion  may  be 
due  to  the  precipitation  of  the  pepsin  by  the  alcohol  present. 

2ncl  Stage.  When  the  alcohol  is  absorbed  by  the  stomach, 
the  second  stage  begins,  in  which  there  is  increased  digestion,' 
so  that  with  moderate  doses  of  alcohol  the  digestion  of  the  meal 
given  may  be  completed  in  about  the  same  time  as  when  none  is 
taken.  This  increased  activity  of  digestion  appears  to  depend 
on  a  greatly  increased  secretion  of  hydrochloric  acid,  the 
acidity  of  the  gastric  contents  rapidly  increasing  in  this  stacre. 
Moreover,  the  secretion  of  gastric  juice  goes  on  for  some  time 
after  digestion  is  ended,  thus  showing  that  alcohol  in  this 
second  stage  actually  stimulates  the  gastric  glands  to  secrete. 
The  mechanical  powers  of  the  stomach  are  but  slightly 
influenced  by  alcohol  in  moderate  doses :  it  is  only  when  large 
doses  are  given  that  the  movements  are  deficient. 

Although  the  digestion  of  albumin  is  the  most  important 
process  that  occurs  in  the  stomach,  yet  when  taken  in  such 
small  quantity  as  in  Gluzinski's  experiments  and  with 
relatively  so  large  a  quantity  of  alcohol,  the  process  of 
digestion  cannot  be  considered  as  exactly  comparable  to  that  of 
a  moderately  large  mixed  meal.     In  one  individual  the 

stol^.l  "'"^  that  Glnzinski  did  not  find  any  aldehyde  in  the 

alcohol  m  that  organ.    Alcohol  appears  to  enter  the  circulation  as  such 
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digestion  of  a  mixed  meal  was  tested.  A  comparison  was 
made  between  tlie  digestion  without  alcohol  and  that  with 
alcohol.  The  meal  in  each  experiment  consisted  of  soup,  a 
beef-steak  weighing  about  5  ounces  (140  grammes),  and  a  piece 
of  bread.  The  stomach  contents  were  removed  and  examined 
in  three  hours,  four  hours,  and  five  hours.  In  the  digestion  of 
three  hours'  duration  it  was  found  that  in  the  absence  of 
alcohol,  the  process  had  progressed  more  rapidly  than  when 
alcohol  was  given ;  but  that  in  four  or  five  hours  there  was  no 
difference  in  the  amount  of  digestion  with  or  without  alcohol. 
The  amount  of  alcohol  given  was  100  cc.  of  a  50  per  cent 
solution,  Gluzinski's  observations  deal  with  the  action  of 
alcohol  on  digestion  in  the  stomach ;  they,  however,  leave  un- 
touched the  action  of  alcoholic  drinks,  all  of  which,  except  the 
ardent  spirits,  retard  very  greatly  the  chemical  processes  of  diges- 
tion, as  the  experiments  of  Eoberts,  Biichner,  and  others  show. 

As  a  summary  of  this  part  of  the  subject  it  may  be  said 
that  the  proper  performance  of  the  functions  of  the  stomach 
depend  on  the  following  conditions  : — 

1.  As  to  the  stomach  itself,  there  must  be  a  regular  and 
sufficient  secretion  of  gastric  juice  during  digestion ;  the  move- 
ments of  the  organs  must  be  also  continuous  and  regular,  so 
that  the  food  should  be  intimately  mixed  during  digestion  and 
not  too  soon  propelled  into  the  duodenum. 

2.  As  to  the  food  taken : 

{a)  In  any  quantity,  it  must  be  taken  at  regular  intervals 

of  not  less  than  four  to  five  hours. 
(&)  The  food  at  any  meal  must  be  properly  prepared  and 

cooked. 

(c)  The  food  must  not  be  too  acid,  and  not  of  too  great 
bulk  at  one  meal. 

{d)  The  food  must  consist  of  a  certain  proportion  of  pro- 
teids,  carbohydrates,  fats,  salts,  and  water :  a  pre- 
ponderance of  one  or  other  constituent  of  the  diet 
leading  to  disturbances  both  general  and  local. 

(e)  The  food  "accessories  must  not  be  in  too  great  amount 
since  an  excess,  especially  of  alcoholic  beverages  and 
tea,  etc.,  leads  to  digestive  disturbance. 


CHAPTER  III. 


PATHOLOGY  OF  INDIGESTION"  OF  FOOD. 


On  the  regular  observance  of  the  dietetic  rules,  which  have 
been  discussed  in  the  preceding  pages,  normal  digestion,  which 
is  easy  and  painless,  depends :  a  continuous  breach  of  the 
rules  leads  to  disordered  digestion.  Disordered  digestion,  or 
indigestion  of  food,  does  not,  however,  always  depend  on  the 
breach  of  dietetic  rules.  This  leads  to  alterations  in  the 
secretion,  movements,  and  absorption  of  the  organ ;  but  a 
similar  change  may  be  due  to  a  general  disease  of  the  body, 
or  to  organic  changes  in  the  stomach  itself  In  both  functional 
and  organic  diseases  of  the  organ,  therefore,  indigestion  of 
food  occurs ;  and  it  is  important  to  study  the  causes  of  this 
indigestion,  in  order  to  clearly  distinguish  the  effects  of  organic 
disease  from  those  of  functional  disease  of  the  organ. 

From  a  pathological  point  of  view,  indigestion  of  food 
may  be  tabulated  under  the  following  heads : — 


A. — Local  Causes  in  the  Stomach. 


2. 


Due  to  the  character  of  the  food 
itself. 


Due  to  fermentative  changes  in 
the  food,  associated  with  delay 
of  food  in  the  stomach. 


a.  Its  degree  of  subdivision  when 
received  into  the  stomach. 

h.  Its  bulk,  composition,  and  chemi- 
cal reaction. 

c.  The  amount  of  food  accessories 

taken. 

d.  Drugs  and  salts  taken  with  it. 
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3.  Due  to  changes  in  the  functions  > 
of  the  stomach. 
a.  Organic  disease  being  absent. 
h.  Organic  disease  of  the  organ 
being  present :  inflamma- 
tion, degeneration,  ulcer, 
or  new  growth. 


a.  Afi'ecting  the  secretion  of  gastric 
juice. 

-  h.  Aflecting  the  movements  of  the 
stomach, 
c.  Afi'ecting  the  absorption. 


Changes  in  the  functions  of  the  stomach  when  organic 
disease  of  the  organ  is  absent  may  be  due  either  to  the  food 
itself  or  to  a  disease  of  the  body  other  than  that  of  the 
stomach.   These  general  causes  may  be  tabulated  as  follows  : — 

B. — General  Causes. 

1.  General  and  local  non-infective  disease  affecting  the 
functions  of  the  stomach :  such  as  chlorosis,  heart  disease, 
Bright's  disease,  liver  disease,  gout,  and  functional  and  organic 
diseases  of  the  nervous  system. 

2.  Infective  disorders  affecting  the  functions  of  the 
stomach  :  such  as  tuberculosis,  malaria,  typhoid  fever,  scarlet 
fever,  measles,  cholera,  rheumatic  fever,  influenza. 

Local  Causes  in  the  Stomach. 

Cau&e,s  of  Indigestion  to  he  ascribed  to  the  Food  taken— The 
food  taken  may  be  a  cause  of  its  own  indigestion,  but  in  the 
majority  of  cases  it  is  the  direct  cause  of  the  symptoms  and 
the  means  by  which  the  disease  is  aggravated. 

1.  The  first  essential  for  good  digestion  in  the  stomach  is 
efficient  mastication ;  first,  in  order  that  some  of  the  starch  should 
enter  the  stomach  in  a  partially  digested  condition,  and  thus 
that  there  should  not  be  in  the  stomach  a  large  quantity  of 
material  which  the  gastric  juice  is  unable  to  digest,  dissolve,  or 
manipulate ;  and,  secondly  and  chiefly,  in  order  that  the  food 
should  enter  the  organ  in  as  finely  divided  a  state  as  possible. 
If  the  food  is  not  well  chewed,  it  enters  the  stomach  in  lumps, 
on  which  not  only  does  the  gastric  juice  act  very  slowly,  but 
which  the  stomach  finds  extremely  difficult  to  propel  through 
the  pylorus.     The  effect  of  subdivision  of  food  as  an  aid 
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to  the  chemical  processes  of  digestion  is  easily  seen  in  arti- 
ficial digestion  in  which  a  mixture  of  pepsin  and  hydrochloric 
acid  will  readily  digest  a  solution  of  egg-albumin  which  is 
coagulated  in  fine  flocculi,  but  will  act  in  the  same  time  to  a 
very  slight  extent  on  a  piece  of  the  white  of  a  hard-boiled 

Imperfect  subdivision  of  food  may  be  due  to  the  following 
causes  : — 

(1)  To  the  toughness  of  the  food. 

(2)  To  the  habit  of  rapid  eating  and  bolting  of  the  food. 

(3)  To  pain  caused  by  decayed  teeth. 

(4)  To  the  absence  of  teeth. 

The  first  three  points  need  no  commentary.  As  regards 
the  fourth,  it  is  important  to  remember  that  mastication  of  the 
food  is  performed  by  the  molar  teeth,  and  people  who  have 
lost  the  majority  of  the  molar  teeth  use  the  front  teeth  (and 
very  inefficiently)  for  mastication.  It  is  necessary  that  there 
should  be  some  teeth  opposite  to  each  other  in  each  jaw. 

In  some  cases,  imperfect  mastication  of  the  food  is  the 
sole  cause  of  disordered  digestion ;  in  very  many,  it  is  one  of 
the  causes.  The  manner  in  which  it  disorders  digestion  is 
that  it  causes  delay  of  food  in  the  stomach,  owing  to  the 
gastric  juice  being  unable  to  reduce  to  a  pulp  the  masses  of 
food,  which  are  either  vomited  or  discharged  into  the  duo- 
denum with  great  difficulty  and  with  pain. 

2.  The  lulk,  composition,  and  reaction  of  the  food  are  the 
next  points  to  be  considered  in  the  production  of  disordered 
digestion  (Chapter  II.). 

As  regards  bulk,  the  normal  stomach  is  capable  of  holding 
about  35  to  40  ounces  of  liquid.  It  has  been  stated  that 
the  stomach  can  at  any  one  time  manipulate  a  large  quantity 
of  food  received  into  it  without  any  distress  on  the  part  of 
the  person.  Disorders,  however,  arise  when  a  large  quantity 
of  food  is  regularly  taken  into  the  stomach  at  each  meal :  a 
large  breakfast,  a  large  lunch,  and  a  larger  dinner.  The 
amount  of  food  habitually  eaten  by  many  people  in  this  way 
daily  is  very  great. 

The  daily  amount  of  food  (weighed  dry)  which  is  necessary 
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for  an  adult  man  doing  moderate  work  has  already  been 
stated  to  be  about  65  ounces,  to  which  must  be  added  about 
70  ounces  of  water.  This  weight  of  food  is  frequently- 
exceeded  in  the  well-to-do,  and  leads  to  disordered  digestion 
from  its  mere  btdk  in  two  ways. 

In  the  first  place,  a  large  amount  of  work  is  thrown  upon 
the  stomach  in  manipulating  a  large  meal;  in  the  second 
place,  if  large  meals  are  frequently  repeated,  they  disturb 
digestion  not  only  by  the  fact  that  one  meal  is  not  nearly 
digested  by  the  time  the  second  is  taken,  and  thus  the  stomach 
is  never  empty,  but  by  the  fact  also  that  the  stomach 
is  constantly  at  work,  and  although  the  first  stage  may  be  one 
of  hypersecretion,  its  functions,  both  as  regards  the  secretion 
of  gastric  juice  and  the  movements,  finally  diminish  in 
activity.  Large  meals  therefore  end  in  producing  non-digestion 
of  food,  and  especially  so  when  taken  two  or  three  hours  before 
going  to  bed,  as  during  sleep  digestion  practically  ceases.  It 
is  quite  true  that  many  people  can  for  years  continue  to  con- 
sume large  quantities  of  food  at  each  meal  without  any 
apparent  harm  ;  but  such  excess,  which  is  apparently  harmless 
in  young  adults,  becomes  a  habit  in  middle  age,  and  it  is  at 
this  period,  critical  as  it  is  for  many  diseases,  that  the  effects  of 
excessive  eating  are  most  apparent. 

In  excessive  eating,  the  bulk  of  the  food  is  only  one  of 
the  factors  producing  disordered  digestion ;  the  character  of 
the  food  and  the  quantity  of  food  accessories  taken  also  play 
an  important  part. 

As  regards  the  composition  of  the  food,  the  laws  regulating 
the  diet  which  will  maintain  health  have  already  been  dis- 
cussed (p.  40). 

The  fault  in  the  dietary  of  the  well-to-do  is  that  there  is  a 
tendency  to  take  too  much  proteid  food ;  in  other  words,  to 
excessive  meat -eating.  In  the  dietary  of  the  poorer  classes, 
meat  being  an  expensive  article  of  diet,  an  excess  of  carbo- 
hydrates is  taken.  Excessive  meat-eating  has  a  twofold  effect, 
one  directly  on  the  stomach  and  one  on  the  metabolism  of  the 
body,  or,  in  other  words,  on  the  nutritive  changes  occurring  in 
the  tissies.  A  large  quantity  of  meat  eaten  regularly  each 
day  f^ives  the  stomach  too  much  work  to  do,  since  the  action 
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of  the  gastric  juice  on  the  meat  is  a  necessity  for  its  digestion 
which  is  completed  by  the  pancreatic  juice.  If  the  practice 
is  continued,  like  all  overworked  organs,  the  stomach  ceases 
to  secrete  the  proper  amount  of  juice,  and  ceases  to  have 
active  movements ;  the  result  is  non-digestion  of  food. 

The  effect  of  excessive  meat-eating  on  the  metabolism  of 
the  body  has  already  been  alluded  to.  If  there  is  an  excess 
of  proteid  food  stuff  in  the  diet,  there  is  usually  a  diminution 
in  the  amount  of  fat  and  carbohydrates  taken.  Thus  with  a 
diet  in  which  meat  preponderates  largely,  the  body  draws  on 
its  store  of  fat  and  consequently  wastes;  a  large  amount  of 
work  is  thrown  on  the  tissues  by  which  the  absorbed  proteid 
is  utilised  and  excreted  as  urea. 

Carbohydrates  and  fats  differ  from  proteid  foods,  such  as 
meat,  in  the  fact  that  they  undergo  no  chemical  change  in  the 
stomach ;  pepsin-hydrochloric  acid  having  no  action  on  them. 
Fats  are  freed  from  their  enveloping  proteid  material  in  the 
stomach,  and  are  the  last  part  of  the  food  to  leave  the  organ. 
When  a  large  quantity  of  fat  is  taken  it  leaves  the  organ  with 
difficulty  or  not  at  all,  remaining  there  to  undergo  decomposi- 
tion. The  actual  presence  of  a  large  quantity  of  fat  also 
delays  digestion  in  the  stomach  by  interfering  with  the  fine 
subdivision  of  the  food  which  occurs  under  normal  conditions. 

With  regard  to  carbohydrates,  and  especially  starch,  it  is 
of  great  importance  to  digestion  in  the  stomach  as  to  in  what 
condition  they  arrive  in  the  organ.  A  partial  digestion  of  the 
starch  by  the  saliva  in  the  mouth,  transforming  it  into  dextrin 
and  maltose,  aids  digestion  in  the  stomach  since  the  products 
are  soluble,  and  are  soon  absorbed  or  pass  through  the  pylorus. 
If,  however,  the  starch  or  a  large  quantity  of  it  is  unaffected 
by  the  saliva,  it  enters  the  stomach  in  an  insoluble  form,  and 
one  which  mechanically  interferes  with  the  chemical  processes 
of  digestion  by  the  gastric  juice.  In  many  people  the  saliva  is 
but  little  active,  and  this  effect  is  noticeable.  The  important 
effect  of  an  excess  of  one  or  other  constituent  of  the  dietary  is 
that  thereby  digestion  is  delayed,  and  food  remains  unneces- 
sarily long  in  the  stomach  and,  as  will  be  seen,  may  undergo 
fermentative  changes. 

Besides  the  effect  of  an  excess  of  carbohydrates  in  the 
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diet,  which  has  just  been  referred  to,  there  are  others  which 
are  exciting  causes  of  the  indigestion  of  food.  The  more 
carbohydrates  that  are  eaten,  the  more  indigestible  cellulose  is 
taken,  as  this  is  a  constituent  in  all  vegetable  food,  and  in 
some  is  very  abundant :  also  with  an  excess  of  vegetable 
food,  an  excess  of  organic  acids  and  salts  is  taken,  which 
increase  the  acidity  of  the  stomach  contents,  but  delay  diges- 
tion, since  gastric  digestion  is  less  rapid  in  the  presence  of 
these  acids  than  in  that  of  hydrochloric  acid,  and  lactic,  acetic, 
citric,  and  tartaric  acids  must  be  considered  as  inimical  to 
active  digestion  in  the  stomach. 

An  excess  of  cellulose  in  the  diet  not  only  delays  diges- 
tion in  the  stomach,  but  diminishes  the  total  digestion  and 
absorption  of  the  food,  more  nitrogen  being  present  in  the 
faeces  under  such  conditions  than  when  the  diet  is  a  normal 
one  (p.  47). 

The  amount  of  cellulose  present  in  the  commonly  used 
vegetable  foods  is  a  point  worthy  of  further  consideration,  as  it 
is  one  of  the  causes  of  the  indigestion  of  vegetable  foods. 

The  most  digestible  vegetable  foods  contain  the  least 
cellulose :  these  are  wheaten,  barley,  and  rice  flours,  potatoes, 
spinach,  and  cauliflower.  Tine  wheaten  flour  contains  as  little 
as  0-29  per  cent  of  cellulose,  while  coarse  flour  ("seconds") 
will  contain  nearly  1  per  cent,  and  whole  meal  flour  1-9  per 
cent.  Barley  and  rice  flours  each  contain  nearly  0-5  per 
cent;  potatoes  0-69  per  cent,  spinach  and  cauliflower  nearly 
1  per  cent.  Other  cereal  flours  (such  as  oat,  rye,  maize) 
and  other  vegetables  contain  over  1  per  cent  of  cellulose,  fine 
oatmeal  containing  as  much  as  1-86  per  cent.  From  the 
point  of  view  of  the  amount  of  cellulose  present,  as  well  as 
from  other  points  of  view,  wheaten  flour  is  the  most  digestible 
form  in  which  carbohydrates  can  be  administered  m  the  form 
of  starch.  This  is  particularly  so,  since  it  can  readily  be 
prepared  in  a  palatable  form.  In  the  case  of  baked  flour, 
some  of  the  starch  is  transformed  into  dextrin,  a  transforma- 
tion which  is  distinctly  a  gain  to  the  proper  performance  of 
di<Testion  in  the  stomach ;  in  the  form  of  bread,  flour  is  really 
a  partiaUy  digested  food,  since  in  the  process  of  fermentation 
and  baking  through  which  the  flour  goes,  a  good  deal  of  the 
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carbohydrates  is  transformed  into  dextrin  and  sugar,  and  some 
of  the  gluten  is  broken  up  into  more  soluble  proteid  bodies. 
Bread  is  only  indigestible  when  it  is  not  porous,  when  it 
contains  too  much  water,  or  too  much  cellulose  (as  in  brown 
and  whole-meal  bread). 

Of  the  other  carbohydrates  taken  as  food,  cane-sugar  is 
the  most  likely  to  produce  indigestion  of  food  ;  maltose,  lactose, 
and  dextrose  to  a  less  extent. 

Eegarding  the  chemical  reaction  of  food,  it  need  only  be 
said  that  food  which  is  too  frequently  taken  in  an  acid  con- 
dition leads  to  delay  of  digestion.  A  certain  amount  of  acid 
{e.g.  vinegar)  is  a  necessity  with  some  foods,  e.g.  with  veget- 
ables, partly  as  a  flavouring  agent,  and  partly  for  the  needs 
of  the  organism ;  so  too  the  acid  fruits  act  beneficially  in  a 
dietary.  But  an  excess  of  these  vegetable  acids  leads  to 
derangement,  as  in  a  case  in  which  a  man  acquired  the  habit 
of  taking  citric  acid  in  water  with  meals  and  in  between,  for  a 
long  period  (over  twelve  months),  with  the  result  of  producing 
indigestion  of  food  and  the  passage  of  alkaline  urine,  the 
symptoms  ceasing  on  discontinuing  the  practice. 

The  importance  of  cooking  in  ensuring  the  proper  diges- 
tion of  food  in  the  stomach  cannot  be  over-estimated.  Food 
imperfectly  prepared  may  have  two  effects.  The  state  in 
which  meats  are  most  easily  digested  is  when  the  proteid 
constituents  (myosin,  etc.)  are  not  completely  coagulated,  so 
that  the  gastric  juice  can  readily  act  on  them;  if  too  much 
cooked,  or  twice  cooked,  they  become  completely  coagulated 
and  form  a  hard  mass,  on  which  the  gastric  juice  acts  slowly. 
The  over-cooking  of  meats  therefore  leads  to  delay  of  food  in 
the  stomach.  The  cooking  and  preparing  of  certain  foods 
may  also  result  in  a  pasty  or  hard  mass,  which  it  is  difficult 
for  the  stomach  to  manipulate ;  as,  for  example,  in  imperfectly 
cooked  pastry  and  in  doughy  bread. 

Food  Accessories  as  a  Cause  of  Indigestion  of  Food.— The 
physiological  effects  of  food  accessories  have  already  been  con- 
sidered (p.  49).  It  is  now  necessary  to  deal  with  the  effect 
they  have  m  producing  indigestion  of  food  in  the  stomach. 

The  essential  oils  and  other  active  principles  existing  in 
condiments  are  beneficial  to  digestion  in  the  stomach  up  to  a 
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certain  point ;  they  are,  however,  habitually  taken  not  for  any 
effect  they  may  have  in  this  way,  but  solely  as  flavouring 
agents  in  the  food.  In  excess  they  act  as  irritants  (p.  69). 
Some  condiments,  such  as  pickles,  which  are  mixed  with  a 
large  amount  of  vinegar  (acetic  acid),  have  a  particularly 
deleterious  effect  on  digestion  when  taken  in  excess ;  and  this 
is  not  only  due  to  the  acid  or  other  irritants  they  contain,  but 
to  the  use  of  vegetables  containing  a  large  amount  of  cellulose. 

Turning  now  to  the  other  food  accessories,  viz.  alcoholic 
drinks,  and  tea,  and  coffee ;  it  has  been  shown  that  these  have 
a  retarding  effect  on  the  chemical  processes  of  digestion  (p.  49) 
in  the  stomach,  and  that  this  result  is  not  proportional  to  the 
amount  of  alcohol  they  contain,  but  is  due  to  certain  other 
constituents :  organic  bodies  and  inorganic  salts.     Thus  the 
ardent  spirits  (brandy,  whisky,  etc.)  have  in  dietetic  doses  but 
little  effect  on  digestion  in  the  stomach,  while  port  and  sherry 
are  very  harmful  in  this  respect,  and  beer,  hock,  and  claret 
harmful,  but  to  a  less  extent  than  port  and  sherry.    Tea  and 
coffee  act  in  a  similar  way.    The  retardation  of  the  chemical 
processes  of  digestion  means  a  delay  of  the  food  in  the  stomach 
and  its  attendant  changes,  but  it  has  already  been  pointed  out 
that  alcohoHc  drinks  contain  certain  organic  salts  (lactates, 
malates,  tartrates,  etc.)  which  in  the  stomach  are  decomposed, 
the  acid  component  being  set  free.    In  the  presence  of  this 
increased  acidity  due  to  organic  acids,  gastric  digestion  does 
not  proceed  so  well  as  when  hydrochloric  acid  is  in  preponder- 
ance    As  regards  the  amount  of  these  organic  salts  present  m 
alcoholic  drinks,  it  may  be  said  that  the  percentage  is  not 
quite  proportional  to  their  retarding  effect  on  the  chemical  pro- 
cesses of  digestion.    Brandy  and  whisky  contain  only  a  trace 
of  organic  acid  (acetic);  port  and  sherry  about  0-40  to  0-45 
per  cent  reckoned  as  tartaric  acid;   English  beer  contains 
about  0-28  per  cent  of  lactic  acid;  French  red  wme  about 
0-6  per  cent  of  the  same  acid,  white  wine  and  champagne 

containing  rather  more.  .  .     c  a 

The  delay  of  food  in  the  stomach  caused  by  food  acces- 
sories may  therefore  be  not  only  due  to  a  retardation  o  the 
chemical  processes,  but  may  lead  to  increased  acidity  o  he 
stomach's  contents,  an  acidity  due  to  irritating  organic  acids. 
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These  effects  will  be  the  more  marked,  the  larger  the  quantity 
of  alcoholic  drink  or  tea  and  coffee  taken  with  food,  and  wiU 
be  very  manifest  too  if  such  drinks  are  taken  in  excess 
between  meals  when  digestion  is  at  its  height. 

In  the  preceding  paragraphs  stress  has  been  laid  on  the  fact 
that  the  non-observance  of  certain  dietetic  rules  leads  to  indiges- 
tion of  food  in  the  stomach  and  to  one  particular  result,  viz. 
delay  of  food  in  the  stomach.    Imperfect  subdivision  of  the 
food,  imperfect  cooking,  too  great  bulk  of  the  food,  too  great  a 
preponderance  of  one  or  other  constituent  of  the  dietary,  an 
excessive  amount  of  food  accessories,  and  too  great  an  acidity 
of  the  food  may  lead  to  delay  of  food  in  the  stomach  and  to 
acidity  of  the  stomach  contents  due  to  organic  acids,  a  kind  of 
acidity  which  delays  the  chemical  processes  of  digestion. 
Delay  of  food  in  the  stomach  is  the  cardinal  fact,  and  leads  to 
changes  in  the  food,  chiefly  fermentative,  and  to  effects  on  the 
stomach,  which  will  be  the  subject  of  frequent  consideration 
later.    But  the  period  of  stay  of  food  in  the  stomach  may  be 
due  not  only  to  the  conditions  of  the  food  which  have  been 
just  considered,  but  to  changes  in  the  functions  of  the  stomach 
Itself,  whereby  the  secretory  activity,  the  movements,  and  the 
absorptive  powers  of  the  organ  are  affected. 

The  causes  of  delay  of  food  in  the  stomach  may  be  sum- 
marised as  follows : — 

A.~On  the  Part  of  the  Food  Itself 

1.  Imperfect  subdivision^ 

of  the  food.  I      Thus  delaying  digestion  by 

2.  Over-cooking  or  imper-  I  S^'^^^S  ^^^e  stomach  too  much 
feet  cooking.  Y  work    to    do,  or    too  large 


3.  Too  great  a  bulk  of 
food  at  one  meal. 


lumps  of  solid  food  to  mani- 
pulate. 


4.  Too  great  a  preponderance  of  one  or  other  food  stuffs  • 
ot  meat  which  entails  extra  work  for  the  gastric  juice :  of 
ats  and  carbohydrates,  which  are  unaffected  in  the  stomach 

and,  m  excess,  are  diflacult  to  expel  from  the  organ 

5.  Too  large  an  amount  of  indigestible  matter,  e.^.  ceUu- 
lose  mixed  with  the  food. 
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6.  An  excessive  amount  of  food  accessories,  taken  with  or 
after  meals ;  delaying  the  chemical  processes  of  gastric 
digestion. 

7.  Excessive  amoimt  of  vegetable  acids  or  salts,  e.g.  lactic, 
acetic,  tartaric  acid  and  their  salts ;  these  acids  are  inimical 
to  gastric  digestion,  which  is  less  vigorous  in  presence  of  these 
than  in  that  of  hydrochloric  acid. 


B. — On  the  Part  of  the  Stomach  Itself. 

1.  Alterations  in  its  functions,  from  many  causes,  organic 
or  temporary,  which  produce  : — 

{a)  Diminution  in  the  amount  of  pepsin  and  hydrochloric 
acid  secreted,  whereby  the  chemical  processes  are 
delayed. 

(&)  Diminution  in  the  movements  of  the  stomach,  where- 
by the  food  is  not  churned  and  not  propelled  nor- 
mally through  the  pylorus. 

(c)  Diminution  in  the  absorption  in  the  stomach. 

2.  Alteration  in  its  structure  : — 

(a)  The  presence  of  a  growth  or  ulcer  in  any  part  causing 

deficient  movement  or  defective  secretion. 
(&)  Obstruction  of  the  pylorus  by  a  new  growth,  cicatris- 
ina  ulcer  or  fibrous  contraction,  or  by  pressure  or 
traction  from  without,  whereby  there  is  difficulty 
of  expulsion  of  the  contents  of  the  stomach. 
The  results  of  delay  of  food  in  the  stomach  are  of  great 
importance  in  the  study  of  diseases  of  the  organ  both  functional 
and  organic.    During  efficient  digestion,  i.e.  digestion  without 
^s  urbance,  the  stomach  empties  itself  m  a  certam  tmie,  which 
fo  TLe  meal  may  be  reckoned  as  from  five  to  seven  hours, 
and  f  r  :  small  meal  as  about  three  hours.    At  other  times  the 

tomach  is  resting,  there  are  no  ^PO^^--^ ,eL 
orcran  and  no  secretion  of  gastric  juice,  the  contents  bem„ 
sS  amount  of  alkahne  liquid  with  a  few  flakes  of  mucus. 

If  the  period  of  stay  of  the  food  is  delayed  from  any  of  he 
cans    en— ^  above,  an  amount  of  work  is  thrown  on  the 
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stomach  which  it  is  unable  to  perform,  and  the  difficulty  is 
surmounted  by  ejecting  the  food  through  the  mouth  or  passing 
it  in  an  undigested  form  through  the  pylorus,  a  result  in  either 
case  obtained  after  great  distress. 

The  question  is,  however,  not  simply  one'  of  a  large  amount 
of  work  thrown  on  the  organ,  but  the  condition  is  aggravated 
by  the  fact  (1)  that  the  organ  is  always  at  work,  and  never 
empty,  one  meal  being  taken  before  the  other  is  disposed  of; 
and  (2)  that  the  continued  presence  of  food  in  the  stomach  acts 
in  the  course  of  time  as  an  irritant,  producing  congestion  and 
an  excessive  secretion  of  mucus,  and  frequently  an  excessive 
secretion  of  hydrochloric  acid,  and  also  in  the  end  acts  in  an 
inhibitory  manner  on  all  the  functions  of  the  organ. 

An  apt  illustration  may  be  taken  in  the  case  of  a  person 
who,  healthy,  but  unaccustomed  to  large  meals,  takes  a  very 
large  meal,  e,.g.  at  a  public  dinner.    In  this  case,  there  are  no 
obvious  results  during  the  two  hours  or  more  in  which  the 
meal  is  being  consumed,  a  meal,  it  must  be  remembered,  con- 
sisting of  a  large  amount  of  meat,  flavoured  in  various  ways,  a 
large  amount  of  liquid,  and  a  large  amount  of  alcoholic  drinks. 
With  such  a  meal,  the  chemical  and  mechanical  processes  of 
digestion  progress  for  a  time  normally;  i.e.  the  gastric  juice 
secreted  acts  on  the  proteid  constituents  of  the  meal,  and 
assisted  by  the  mechanical  movements  reduces  the  food  to  the 
proper  consistence  of  chyme.    But  with  the  progress  of  the 
meal,  and  after  it  is  concluded,  certain  events  are  occurrincr 
winch  interfere  with  the  digestion  of  the  food  and  cause  its 
delay  m  the  stomach.    Thus  the  bulk  of  food  taken  into  the 
organ  becomes  greater  and  greater,  and  exceeds  the  amount 
which  the  organ  can  manipulate :  this  is  one  cause  of  delay. 
Next,  both  with  the  food  and  with  alcoholic  drinks  is  taken  in 
the  course  of  so  large  a  meal  a  large  quantity  of  vegetable 
acids  and  salts,  which  being  all  in  the  condition  of  free  acids 
m  the  stomach,  render  the  contents  of  the  organ  very  acid,  but 
with  an  acidity  due  to  organic  acids  which  are  not  so  favourable 
to  gastric  digestion  as  hydrochloric  acid :  this  is  the  second 
cause  of  delay.    Then  the  large  amount  of  alcohol  taken  also 
delays  the  chemical  processes  of  digestion  :  this  is  the  third  cause 
ot  delay.    After  the  meal,  therefore,  all  these  three  causes 


5 


66       FA  THOLOG  Y  OF  INDIGESTION  OF  FOOD. 


acting,  the  normal  processes  of  digestion,  both  chemical  and 
mechanical,  diminish  and  finally  cease.  The  result  is  that  there 
is  remaining  in  the  stomach  a  grumous  liquid,  very  acid,  which 
the  organ  is  incapable  of  propelling  through  the  pylorus.  In 
many  instances  it  is  therefore  vomited  in  six  to  ten  hours  with 
relief  of  all  the  symptoms  experienced.  These  events  occur  in 
individuals  who  are  healthy  but  unaccustomed  to  take  a  large 
meal  with  alcoholic  drinks.  It  does  not  always  occur,  and  that 
it  does  not  is  dependent  on  the  fact  that  the  healthy  stomach  is 
capable  of  doing  a  large  amount  of  work  at  one  time. 

If  large  meals  are  repeatedly  taken,  although  the  stomach 
may  become  more  or  less  accustomed  to  them,  in  the  majority 
of  cases  disordered  digestion  results.    The  symptoms  observed 
are  those  usually  ascribed  to  "acid  dyspepsia"  (gastric  irritation), 
in  which  there  are  acid  eructations  and  discomfort  occurring 
in  one  to  two  hours  after  food.    Fermentation  of  the  food  by 
means  of  bacteria  is  not  an  accompaniment  of  this  condition. 
Organic  acids  derived  from  the  food  itself  are  present  in  the 
stomach  contents,  and  in  conjunction  with  an  excessive  secretion 
of  hydrochloric  acid,  which  frequently  occurs,  cause  irritation 
of  the  mucous  membrane  of  the  overworked  stomach  with 
the  consequent  acid   eructations.     In  this  form  of  "  acid 
dyspepsia,"  therefore,  the  acid  which  irritates  is  partly  the 
hydrochloric  acid  secreted  in  the  gastric  juice,  and  partly 
the  organic  acids  (lactic,  acetic,  butyric,  etc.)  taken  with  the 
food  and  the  food  accessories  (chiefly  wmes  and  beer),  iiie 
frequent  repetition  of  large  meals  in  the  day,  and  day  by  day, 
leads  to  more  changes  than  these  just  mentioned.    The  delay 
of  acid  food  in  the  stomach  is  one  result,  but  the  occurrence  o 
this  for  a  long  period  leads  to  a  diminution  in  the  norma 
functions  of  tSe  stomach;  in  a  diminution  of  the  amount  of 
gastric  juice  secreted,  in  a  diminution  of  the  normal  movements 
of  4e  organ,  and  in  a  diminution  in  the  amount  of  absorp- 

''°"up  to  a  certain  point,  additional  work  placed  on  any  organ 
of  the  body  leads  to  increased  work  of  that  organ,  a  familiai 

if  t:^^-^  a  diminution  of  the  functions 
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of  an  organ ;  an  over-trained  athlete  cannot  get  a  proper  amount 
of  work  out  of  his  muscles.    As  with  a  muscle,  so  with  the 
stomach,  which  is  more  constantly  overloaded  with  work  than 
any  other  organ  of  the  body.    The  frequent  repetition  of  large 
meals  leads  in  the  first  instance  to  increased  work  of  the  oro-an, 
frequently  associated  with  hypersecretion  of  hydrochloric  acid, 
but  eventually  it  leads  to  a  diminution  in  the  secretion  of  gastric 
juice  and  to  a  diminution  in  the  movements  of  the  stomach. 
Thus  the  delay  of  food  in  the  stomach,  which  is  produced 
by  the  repetition  of  large  meals,  is  increased,  since  by  the 
diminution  of  the  gastric  juice  the  chemical  processes  of  diges- 
tion are  delayed,  and  by  the  diminution  of  the  movements °the 
expulsion  of   the  semi-digested  food  (chyme)  through  the 
pylorus  into  the  duodenum  is  diminished.     In  these  prolonged 
cases  of  functional  disturbance,  the  delay  of  food  in  the  stomach 
leads  to  other  changes  in  the  stomach  contents,  viz.  bacterial 
fermentation  of  the  food.     Another  important  change  also 
occurs  which  further  aggravates  the  condition,  viz.  difatation 
of  the  stomach.    The  organ  never  being  quite  empty,  and 
havmg  its  movements  diminished  by  the  various  causes  men- 
tioned, and  the  contents  undergoing  fermentation,  which  pro- 
duces gas  distending  it,  it  dilates ;  becoming  so  enfeebled  that 
It  is  never  in  the  normal  contracted  state  between  meals 
(Chapters  IV.  and  XIY.). 

The  effect,  therefore,  of  the  continued  repetition  of  lar^e 
meals  is  a  delay  of  food  in  the  stomach,  and  its  consequences 
VIZ.  (1)  the  constant  presence  of  an  acid  semi-liquid  which  acts 
as  an  irritant;  (2)  the  subsequent  diminution  in  the  normal 
iunctions  of  the  stomach  as  regards  the  secretion  of  gastric  iuice 
and  the  movements ;  (3)  the  bacterial  fermentation  of  food  in 
the  stomach;  and  (4)  the  dilatation  of  the  organ 

The  amount  of  food  that  can  be  eaten  with  impunity  by 
healthy  individuals  varies  according  to  the  build  of  body  to 
the  age  and  sex,  to  the  mode  of  life  whether  one  of  active 
exercise  or  chiefly  sedentary,  and  to  the  condition  of  the 
nervous  system.  Plealthy  individuals  are  also  susceptible  to 
certain  articles  of  diet,  which  if  eaten  lead  to  delay  of  food  in 
the  stomach  and  its  results.  Beyond  a  certain  amount  of  food 
all  individuals,  however,  suffer,  and  especially  is  this  so  between 
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the  ages  of  forty  and   fifty,  a  critical   period  for  many 
previously  healthy  individuals. 

It  is  from  the  point  of  view  of  food  acting  as  an  irritant 
to  the  stomach  that  dietetics  becomes  of  such  great  importance 
in  the  treatment  of  disordered  digestion.    As  has  been  just 
discussed,  the  mere  bulk  of  the  food  may  act  as  an  irritant  as 
well  as  the  presence  of  a  large  amount  of  indigestible  matter 
{e.g.  cellulose),  or  of  food-stuffs  which  cannot  be  easily  digested 
by  the  stomach  at  all  {e.g.  starch  and  fat).    An  increased  organic 
acidity  caused  by  the  food  will  also  act  as  an  irritant,  either 
when  there  are  free  organic  acids  taken  with  the  food  {e.g. 
acetic  or  citric  acid),  or  when  there  are  salts  of  these  organic 
acids  present,  for  they  are  decomposed  by  the  acid  gastric  juice. 
Ordinary  simple  articles  of  diet  do  not  contain  organic  acids  or 
salts  in  amount  sufficient  to  irritate  the  normal  stomach,  when 
they  are  eaten  as  fresh  food ;  when  smoked  or  otherwise  pre- 
pared they  may,  however,  be  too  acid.    Thus  meat  in  the  fresh 
condition  contains  from  0-05  to  0-07  per  cent  of  sarcolactic 
acid,  but  when  smoked  it  may  contain  as  much  as  0-72 
gramme  per  cent.      Similarly  fresh  pork,  containing  0-36 
gramme  of  lactic  acid  in  every  100  grammes,  may  contain 
0-72  to  0-855  gramme  per  cent  when  made  into  sausages.^ 
Butter  (fresh)  contains  only  a  trace  of  free  acids  (0-005  to  0-01 
per  kilo.,  Duclaux),  and  is  a  non-irritating  fat ;  buttermilk  may 
contain  from  O'll  to  0-62  gramme  per  cent  of  lactic  acid,  or  on 
an  average  0-34  per  cent  (Konig).    Similarly  with  vegetable 
foods,  the  percentage  of  organic  acids  varies  greatly.  Wheaten 
flour,  e.g.  contains  practically  no  organic  acids,  while  bread  con- 
tains a  fair  proportion,  which  increases  as  the  bread  is  kept  (p.  3  3). 
The  organic  acids  (lactic,  butyric,  and  acetic)  are  the  products 
of  the  fermentation  of  the  carbohydrates  during  the  process  of 
manufacture.     Green  vegetables,  and  the  starchy  vegetables 
as  well  as  fruits  contain  malic,  citric,  and  tartaric  acids, 
which  all  increase  the  organic  acidity  of  the  stomach ;  while 
some  fruits  contam  oxalic  acid,  which  is  more  irntatmg  than 
the  other  acids.    With  regard  to  the  effect  of  these  orgamc 
acids  in  causing  irritation  of  the  stomach,  it  is  not  so  much  a 
question  of  the  quantity  taken  at  each  particular  meal,  but  oi 
1  Kamerer,  quoted  by  R-dnig,  op.  cit.  Bd.  ii.  p.  168. 
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the  continued  use  of  food  containing  those  acids  or  their  salts, 
or  highly  flavoured  with  acid  sauces.  When  a  condition  of 
irritation  of  the  stomach  is  established,  these  acids  greatly 
aggravate  the  condition. 

Something  has  already  been  said  about  the  physical  con- 
dition of  the  food  as  regards  its  digestibility ;  hard  food  and 
dried  food  (dried  meat,  fish,  etc.)  act  frequently  as  irritants, 
since  their  stay  in  the  stomach  is  a  very  j)rolonged  one. 

Of  greater  effect  as  a  means  of  irritating  the  stomach  is 
over-indulgence  in  food  accessories,  viz.  alcoholic  drinks  and  tea. 
The  effect  of  alcoholic  drinks  has  been  shown  to  be  a  delay  in 
the  chemical  processes  of  digestion,  and  in  this  way  by  caus- 
ing the  food  to  remain  a  long  time  in  the  organ  they  act  as 
irritants.     Their  irritant  result  is,  however,  not  solely  nor 
chiefly,  due  to  this  effect.    Alcohol  is  itself  a  local  irritant, 
producing  dilatation  of  blood  vessels,  and  thus  its  long  continued 
use  leads  to  irritation  of  the  stomach  and  a  chronic  catarrh. 
Moreover,  its  physiological  action  on  gastric  digestion  has 
been  shown  by  Gluzinski  (see  p.  52)  to  be  divided  into  two 
periods,  in  the  first  of  which  digestion  is  delayed  and  in  the 
second  increased.    This  increase  of  digestion  is  due  to  a  hyper- 
secretion of  gastric  juice  (and  especially  of  the  hydrochloric  acid) 
which  may  continue  after  digestion  is  completed.    The  stomach 
mucous  membrane  is  therefore  exposed  to  the  irritating  effects 
of  this  hyperacid  gastric  juice  when  food  is  absent.  Alcoholic 
drmks  lead  to  hyperacidity  of  the  gastric  juice  also  in  another 
way ;  they  contain  tartrates  and  malates,  which  are  decomposed 
by  the  gastric  acid  forming  free  organic  acids.    Not  only  there- 
fore by  Its  causing  a  delay  of  food  in  the  stomach,  but  by  its 
local  action  on  the  mucous  membrane,  and  mainly  .by  its  effect 
m  causing  a  hyperacidity  of  the  gastric  contents,  alcohol  as 
well  as  alcoholic  beverages  acts  as  an  irritant  to  the  mucous 
membrane,  and  leads  to  chronic  catarrh. 

Of  the  other  food  accessories,  tea  is  a  very  common  cause 
ot  irritation,  especially  the  cheap  kinds  which  contain  a  large 
quantity  of  tannin,  and  are  infused  for  long  periods.  Spices, 
curry  etc.,  all  act  as  local  irritants  to  the  mucous  membrane' 
but  this  effect  is  minimised  if  taken  in  small  quantity  with  a 
large  meal. 
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2.  Bacterial  Fermentation  of  the  Food  in  the  Stomach. — 
Bacteria  are  constantly  being  taken  into  the  stomach  with  the 
food,  but  their  development  is  hindered  chiefly  by  the  presence 
of  hydrochloric  acid  in  the  gastric  juice.    This  acid,  when  free, 
is  inimical  to  the  growth  of  micro-organisms  ;  but  when  loosely 
combined  with  proteids,  its  effect  in  this  respect  is  much 
diminished.^    As  Beaumont  showed  in  the  case  of  Alexis  St. 
Martin,  the  gastric  juice  when  removed  from  the  stomach  can 
be  kept  for  a  long  period  without  undergoing  putrefaction  or 
becoming  altered  in  its  properties,  and  more  than  a  century  ago 
Spallanzani  ^  demonstrated  the  antiseptic  action  of  the  gastric 
juice.    Some  observers,  indeed,  consider  that  the  chief  role  of 
the  gastric  juice  is  that  of  preventing  the  entrance  of  micro- 
organisms into  the  ahmentary  tract.    Bunge  ^  has  expressed  a 
very  decided  opinion  from  this  point  of  view,  and  considers 
that  the  chief  action  of  the  hydrochloric  acid  is  an  anti- 
septic one.    This  is  an  exaggerated  view  to  hold,  and  cannot 
be  maintained  in  face  of  the  facts  relating  to  the  fermenta- 
tive activity  of  the  pepsin -hydrochloric  acid,  which  have 
already  been  described  (Chapter  I.).     Although  it  is  pro- 
bable that  the  pancreatic  juice  is  the  chief  agent  in  digestion, 
yet  the  action  of  the  gastric  juice  is  essential,  as  we  have  seen, 
not  only  in  preparing  the  mixed  food  for  intestinal  digestion, 
but  for  reducing  the  proteids  to  a  condition  in  which  the 
trypsin  of  the  pancreatic  juice  can  readily  and  efficiently  act 

upon  them.  .  ,  i  i 

Bacteria  are  taken  into  the  stomach  chiefly  with  uncooked 
food  and  unboiled  liquids.  If  fresh  food,  properly  cooked,  is 
eaten  hot,  very  few  micro-organisms  are  swallowed.  On  the 
other  hand,  with  food,  especially  meat  and  green  vegetables, 
which  have  been  over-cooked  and  preserved  (either  tinned  or 
otherwise),  bacteria  are  in  some  cases  present,  and  some  of  the 
most  virulent  cases  of  bacterial  gastro-intestinal  infection  occur 
in  this  way. 

1  Hamburger,  Abstract  in  CcntralU.  f.  d.  vied.  JFmmc/^,  Berlin  1 890  p  726. 
=  "  oTssert  relative  to  the  Nat.  History  of  Animals  and  Vegetables,    vol.  i., 

'''rlX^:^^^^X^o,.  und  patholog.  Chemie."  3rd  ed..  1891, 
p.  140  et  seq. 
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It  is  known  that  the  acid  contents  of  the  healthy  stomach 
do  not  kill  the  majority  of  the  bacteria  taken  with  the  food, 
although  their  development  is  hindered,  and  it  has  been 
proved  by  direct  experiment  that  they  can  pass  in  a  living 
state  through  the  stomach  into  the  intestines  {e.g.  staphy- 
lococcus aureus,  micrococcus  tetragenus)  (Macfadyen) ;  and 
the  spores  of  bacteria  more  readily  pass  than  the  developed 
forms.  Large  numbers  of  bacteria  do  pass  through  the  stomach 
unharmed,  since  they  are  found  in  abundance  in  the  intestine, 
and  may  be  obtained  by  cultivation  from  the  intestinal  con- 
tents. 

Although  much  work  remains  to  be  done  in  the  way  of 
distinguishing  the  bacteria  of  the  stomach  and  intestine,  and  in 
the  study  of  their  life-history  and  injurious  effects,  yet  it  is 
sufficient  to  add  here  that  some  of  these  bacteria  under  certain 
circumstances  enter  the  mucous  membrane,  and  produce  an  in- 
fection of  the  stomach  and  intestines  (Chapter  IX.),  while  others 
affect  the  stomach  and  intestinal  contents  decomposing  them, 
and  producing  bodies  which  are  harmful.  It  is  the  effect  of 
the  latter  class  of  micro-organisms  that  will  now  be  considered. 

In  a  bacteriological  investigation  of  the  stomach  contents 
in  thirty  individuals,  Capitan  and  Moreau  ^  found  only  three 
kinds  of  micro-organisms,  two  of  which  were  moulds  and  one  a 
bacillus.  Abelous^  in  an  investigation  on  himself  found 
sixteen  different  forms  in  the  stomach  washings:  seven  of 
them  were  known,  viz.  sarcina  ventriculi,  bacillus  pyocyaneus, 
bacterium  lactis  aerogenes  (Escherich),  bacillus  subtilis,  bacillus 
mycoides,  bacillus  amylobacter,  vibrio  rugula — of  the  remaining 
forms,  eight  were  bacilli,  and  one  was  a  coccus.  These  micro- 
organisms were  found  able  to  withstand  the  action  of  hydro- 
chloric acid  (017  per  cent)  for  a  long  time,  especially  if  they 
contained  spores.  Four  of  them  peptonised  the  casein  without 
coagulating  it,  nine  coagulated  the  milk  and  dissolved  the 
coagulum,  and  four  coagulated  the  milk  without  dissolving  the 
clot.  Carbohydrates  (lactose,  cane-sugar,  glucose,  and  starch) 
were  more  or  less  affected  by  the  micro-organisms. 

Owing  to  the  presence  of  hydrochloric  acid  in  the  stomach 

^  Oomjit.  rend.  Soc.  de  BioL,  Paris,  tome  xli.  p.  25. 
"  Ibid,  tome  xH.  p.  86. 
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contents,  the  bacteria  taken  in  with  the  food  do  not  develop 
during  normal  digestion ;  but  when  there  is  a  deficiency  of  the 
hydrochloric  acid,  then  they  can  develop  and  produce  their 
harmful  products.  A  certain  proportion  of  hydrochloric  acid 
undoubtedly  acts  as  an  antiseptic,  preventing  the  development 
of  micro-organisms,  but  the  resistance  of  individual  micro- 
organisms to  the  action  of  hydrochloric  acid  varies.  As 
regards  the  pathogenic  forms,  the  cholera  vibrio  is  readily 
killed,  bacillus  anthracis  not  so  readily,  and  bacillus  tuber- 
culosis still  less  readily.  The  acid-forming  non-pathogenic  micro- 
organisms are  said  to  be  more  resistant  than  the  pathogenic, 
i.e.  their  action  is  inhibited,  but  they  are  not  killed  by  the 
hydrochloric  acid.  Eummo  and  Ferannini-'^  found  that  0"05 
per  cent  of  the  acid  delayed  the  alcoholic,  the  lactic  and  butyric 
acid  fermentations ;  the  effect  being  much  more  evident  if 
the  percentage  of  acid  were  increased  to  O'l  to  0"2,  which  is 
the  normal  acidity  of  the  gastric  contents  in  full  digestion. 
E.  Hirschfeld^  also  found  that  0-07  to  0-08  per  cent  of  hydro- 
chloric acid  was  sufficient  to  stop  the  lactic  acid  fermentation 
due  to  the  bacillus  acidi  lactici  (Hueppe),  or  the  fermentation 
occurring  in  sour  milk. 

The  exact  conditions,  as  far  as  are  known,  in  which  a 
deficiency  of  hydrochloric  acid  is  formed  during  digestion  in 
the  stomach  are  discussed  later  (Chapter  IV.).  It  is  at  this 
point  only  necessary  to  state  that  the  two  conditions  which 
predispose  to  the  growth  of  bacteria  in  the  stomach  are  (1) 
the  delay  of  food,  and  (2)  a  deficiency  of  JujdrocMoric  acid. 

The  following  kinds  of  bacterial  fermentation  may  occur  in 
the  stomach  contents  : — 

1.  Acid  fermentation. 

2.  Alcoholic  fermentation. 

3.  Putrefaction. 

The  albuminous  substances,  the  carbohydrates,  and  the  fats, 
with  which  there  is  always  an  appreciable  quantity  of  fatty 
acids,  are  all  capable  of  being  decomposed  by  bacteria  in  the 
stomach  with  the  formation  of  products  which  are  not  only  of 

1  Abstract  in  Maly's  Jahresbericht,  Bd.  xx.  p.  259. 
2  Ibid.  Bd.  XX.  p.  260. 
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less  nutritive  value  to  the  organism  than  the  products  of  the 
normal  fermentations  of  the  alimentary  tract,  but  are  in  many 
instances  actually  harmful. 

Albuminous  substances  are  decomposed  both  inside  and 
outside  the  body  by  pathogenous  organisms,  the  products  being 
an  important  element  in  the  pathology  of  infective  disorders. 
They  are  also  decomposed  by  putrefactive  organisms,  rarely  in 
the  stomach,  more  commonly  in  the  intestines.    But  little  is 
known  of  the  action  of  bacteria  on  neutral  fats.    By  far  the 
most  important  food-stuffs  which  act  as  a  food  for  bacteria 
in  the  stomach  are  the  carbohydrates ;  starch,  dextrin,  glucose, 
lactose,  maltose.     Unaltered  starch  and  dextrin,  glucose  and 
lactose  are  taken  into  the  stomach  with  the  food,  while  some 
dextrin  and  maltose  are  formed  during  salivary  digestion. 
Maltose  is  the  least  readily  fermentable  of  these  bodies. 
Carbohydrates,  unlike  albuminous  substances,  do  not  putrefy, 
but  the  result  of  the  action  of  bacteria  on  them  is  to  produce 
acids  and  alcohols. 

Acid  Fermentation. — This  is  the  most  important  bacterial 
fermentation  occurring  in  the  stomach,  and  during  the  process 
acid  bodies  are  formed,  sometimes  in  great  abundance,  from 
the  carbohydrates  of  the  food.  According  to  the  nature  of 
the  acid  formed,  two  kinds  of  fermentation  are  distinguished, 
the  lactic  acid  and  the  hutyric  acid  fermentation. 

Lactic  Acid  Fermentation. — There  are  many  micro-organisms 
which  form  lactic  acid  from  carbohydrates.  As  many  perhaps 
as  fourteen  different  species  have  been  obtained,  some  from 
the  air  and  some  from  decayed  teeth;  but  there  is  one 
which  is  par  excellence  called  the  bacillus  dcidi  lactici,  the 
action  of  which  was  first  described  by  Pasteur,  although 
Lister  was  the  first  to  obtain  it  in  a  pure  form.  This  bacillus 
is  the  common  cause  of  the  souring  of  milk,  and  is  found  also 
in  decomposed  beet  juice  and  in  sour  bread.  According  to 
Hueppe,  it  is  observed  as  short  thick  cells,  1  to  1-7  yLi  long, 
and  0-3  to  0-4  ;t  broad.  It  usually  occurs  united  in  pairs,  and 
in  milk  it  forms  spores. 

For  its  growth  free  oxygen  is  necessary,  it  is  therefore 
aerobic.  It  grows  readily  on  gelatine  and  in  various  liquid 
media. 
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At  a  temperature  of  35°  to  42°  C.  it  forms  an  abundance  of 
lactic  acid  when  grown  in  solutions  of  milk-sugar,  cane-sugar, 

dextrin  and  mannite ;  carbonic  acid  being  also  evolved.  i 
When  a  certain  amount  of  lactic  acid  is  formed,  which  Hueppe 

says  is  about  0-8  per  cent,  the  action  stops,  to  begin  again  if  , 

the  lactic  acid  be  neutralised.  j 

The  bacillus  makes  milk  gelatinous  in  fifteen  to  twenty-  I 
four  hours,  although  it  does  not  peptonise  the  casein. 

Starch  is  converted  by  it  into  sugar,  from  which  lactic  j 

acid  is  then  formed.    The  chemical  process  of  the  formation  of  ■ 

lactic  acid  from  sugar  is  not  properly  understood.    Bacterial  i 

fermentations  are  not  simple  processes ;  they  produce  in  many  ' 

instances  one  chief  product,  with  several  bye-products.  Eepre-  ; 
senting  the  lactic  acid  fermentation  by  a  chemical  equation, 

the  transformation  has  been  stated  as  follows  : —  i 

C12H22O1I  +  HgO  =  4  CsHgOs.  i 

Lactose.  Water.  Lactic  acid.  j 

Or,  I 

C6Hi20e-2  C3H6O3.  , 
Glucose.  Lactic  acid. 

These  equations  do  not  allow  for  any  of  the  carbonic  acid  that 
is  formed,  but  this  may  be  accounted  for  by  a  further  fermenta- 
tion which  really  does  occur,  viz.  the  transformation  of  the 
lactic  acid  into  butyric  acid  with  the  formation  of  carbonic  j 
acid  and  of  hydrogen  : —  ' 

2(C3He03)  =  CiHgOa  +  2  CO.,  +  2  H^. 

From  the  point  of  view  at  which  we  are  studying  these 
changes,  viz.  that  of  disease,  it  is  sufficient  to  emphasise  the 
fact  that  the  lactic  acid  fermentation  of  carbohydrates  in  the 
stomach  leads  to  the  formation  of  a  large  amount  of  lactic 
acid  and  the  evolution  of  carbonic  acid  gas.  , 

Butyric  Acid  Fermentation. — There  are  many  bacteria  which 
form  butyric  acid  from  carbohydrates,  and  it  is  difficult  to  say 
which  of  them  is  the  one  that  usually  produces  the  butyric  j 
acid  during  the  fermentation  of  food  in  the  stomach.  i 
Pasteur  firs°t  described  a  hacillus  hutyricus,  and  Prazmowski,  j 
Hueppe,  and  others  have  each  described  bacilli  with  similar  / 
powers  'and  of  sufficient  activity,  as  also  to  be  called  bacillus  I 
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lutyricits.  Most  of  these  bacilli  only  grow  in  the  absence  of 
oxygen — they  are  anaerobes ;  that  described  by  Hueppe  was 
an  aerobic  micro-organism. 

According  to  Fliigge,  the  bacillus  butyricus  described  by 
Prazmowski  is  the  one  probably  identical  with  that  described 
by  Pasteur  and  by  Van  Tieghem. 

Bacillus  Butyrims  (Pig.  14)  (Prazmowski). — This  bacillus 
occurs  widely  distri- 
buted, and  is  found  in 
decaying  vegetable  in- 
fusions, in  old  cheese 
and  in  milk  kept  a  long 
time.  It  is  the  cause 
of  the  butyric  acid  fer- 
mentation of  milk.  It 
consists  of  rods,  3  to  ^        „  .„    ,  ,  . 

Fig.  14.— Bacillus  bufcyricus,  x  1020.  Simple  rods  are 
10  u  in  lensrth  and  seen  ;  also  swollen  and  spindle-shaped  spore-bearing 
about  1         in   breadth;  » «P°re  germinating.  (Prazmowski.) 

actively  mobile,  and  forming  unsegmented  threads  and  spores. 
It  becomes  blue  on  the  addition  of  iodine.  Oxygen  interferes 
with  the  growth  of  the  bacillus,  which  is  an  angerobe. 
"When  grown  in  solutions  of  carbohydrates,  such  as  starch, 
dextrin,  and  cane-sugar  and  dextrin,  it  forms  a  large  quantity 
of  butyric  acid,  and  produces  an  evolution  of  carbonic  acid 
and  of  hydrogen.  Lactose  must  be  first  hydrated  before  the 
bacillus  acts  upon  it.  According  to  Tappeiner,  this  bacillus 
also  decomposes  cellulose  with  the  formation  of  marsh  gas 
(methane,  CHJ,  carbonic  acid,  and  sulphuretted  hydrogen,  or 
of  only  hydrogen  and  carbonic  acid.^ 

A  third  important  chemical  action  of  the  butyric  acid 
bacillus  is  the  transformation  of  lactic  acid  and  lactates  into 
butyric  acid  with  the  formation  of  carbonic  acid  and  hydrogen 
as  shown  in  the  formula  on  p.  74.  Thus,  in  sour  milk 
which  has  undergone  the  lactic  acid  fermentation  this  bacillus 
is  capable  of  transforming  the  lactic  acid  into  butyric  acid,  a 
change  which  takes  place  in  the  stomach  contents  in  disease. 

Sarcina  (Fig.  15).— The  exact  role  which  sarcina  plays  in 

1  The  bacillus  amylobacter  (Van  Tieghem)  was  shown  by  its  discoverer  to 
have  this  action  and  to  be  identical  with  the  bacillus  butyricus  of  Pasteur. 
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fermentation  in  the  stomach  is  not  clearly  known;  it  is 
found  only  in  cases  of  prolonged  delay  of  food  in  the  stomach, 


with  dilatation  and  advanced  fermen- 
tation, in  which  besides  acid  fermen- 
tation the  alcoholic  fermentation  is 
progressing. 

Goodsir,  who   first  (1842)  de- 


FiG.  i5.-sarcina  ventricuii.  A,  x  scribcd    the    sarcina,   found    it  in 
600,  seen  in  one  plane;  B,  x  the  stomach  coutcnts  in  man  and 

650,  diagrammatic,  showing  the        .       -  t      i       •  i 

appearance  of  cotton -bales,  auimais,  and  also  in  the  vomit.  It 
(Flugge.)  possesses  a  characteristic  form, viz.  that 

of  corded  bales  of  goods,  and  is  grouped  together  in  very  char- 
acteristic masses.  Goodsir's  sarcina  ventricuii  consists  of  colour- 
less or  brownish  cells,  2-5;i(l/l00tol/l000  inch)  in  diameter 
arranged  in  groups  of  eight,  which  are  also  united  into  larger 
masses.  Attempts  to  cultivate  the  sarcina  ventricuii  have 
not  been  very  successful;^  but  the  experiments  which  have 
been  performed  show  that  the  sarcina  probably  produce  an 
acid  during  their  growth. 

Besides  the  sarcina  ventricuii  there  are  other  well  defined 
forms  of  sarcina  which  possess  the  same  general  arrangement 
of  cells,  but  diiTer  in  size  and  in  colour.  A  yellow  sarcina, 
which  commonly  exists  in  the  air,  is  named  sarcina  lutea. 
The  cells  are  smaller  than  those  of  the  sarcina  ventricuii,  viz. 
1  yu.  in  size,  and  grow  readily  on  gelatin,  agar,  and  potato.  An 
orange  coloured  sarcina,  sarcina  aurantiaca,  observed  in  Koch's 
laboratory,  slowly  liquefies  gelatin.  There  is,  moreover,  a 
sarcina  alba,  and  there  are  possibly  other  forms  which  have 
not  been  thorouglily  studied ;  but  none  of  these  have  been 
found  in  the  stomach  contents,  and  their  relation  to  sarcina 
ventricuii  is  unknown. 

2.  Alcoholic  Fermentation. — Small  quantities  of  alcohol 
are  formed  by  the  action  of  bacteria  on  the  carbohydrates, 
but  the  amount  is  quite  insignificant  in  proportion  to  the 
quantity  of  the  other  products,  viz.  acid  bodies,  which  are 
produced.  In  the  alcoholic  fermentation  of  carbohydrates  the 
reverse  holds  good ;  alcohol  is  the  chief  product,  while  acids 

1  See  Falkenheim,  Arch.  f.  exper.  Path.  u.  Pharmakol.,  Leipzig,  1885,  Bd. 
xix.  p.  339. 
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are  only  bye-products.    Alcoholic  fermentation  takes  place 
from  the  action  of  yeast,  of  which  the  two  most  active  are 
beer  and  wine  yeast.    The  latter  (saccharomyces  ellipsoideus) 
is  widely  distributed  in  the  air 
(Fig.  16).    Glucoses  (dextrose, 
Itevulose,  lactose)  and  maltose 
are    the    carbohydrates  most 
readily  acted  upon  ;  and  starch, 
gum  and  cane-sugar  must  be 
converted  into  glucose  before 
any  fermentation  occurs. 

The  products   formed  by 
yeast  from  these  carbohydrates  Fm.  le.— Yeast.  From  a  photograph,  x  about 

are    Verv    romr)lpv  •    nlrnlinl    i'=  ^''^  preparation  was  made  from  a 

die    very    complex,    aiconoi    is        culture  obtained  from  the  contents  of  a 

the  chief,   but  other  alcohols      dilated  stomach  (p.  143). 
(glycerin,  methyl-alcohol),  succinic  and  acetic  acids,  and  car- 
bonic acid,  are  constantly  found. 

The  stomach  is  not  very  favourable  to  the  development  of 
the  alcoholic  fermentation ;  the  temperature  is  too  high.  The 
most  favourable  temperature  for  the  fermentation  is  25°  C, 
while  that  of  the  stomach  is  at  least  ten  degrees  higher. 

In  the  stomach  contents  in  advanced  bacterial  fermenta- 
tion, not  only  are  sarcina  and  saccharomyces  present,  but  also 
various  forms  of  cocci  and  bacilli. 

3.  Fntrefad%on.~l:\x&tQ  is  evidence  that  in  rare  cases 
putrefaction  occurs  in  the  stomach,  not  only  when  actually 
decomposed  articles  of  food  are  eaten,  but  in  conditions  of 
prolonged  delay  of  food,  and  of  its  fermentation  in  the  or^an 

Carbohydrates  and  fats  do  not  putrefy,  and  the  putrefac- 
tive process  is  one  by  which  numerous  kinds  of  bacteria  break 
up  albuminous  bodies  with  the  formation  of  many  different 
kinds  of  products. 

If  an  infusion  of  meat,  for  example,  be  exposed  to  the  air 
numerous  bacteria  will  after  a  time  be  found  to  be  growing  in 
the  liquid,  and  the  proteid  bodies  present  will  be  found 
decomposed.  The  bacteria  producing  this  change  are  very 
numerous,  and  in  such  an  infusion  as  that  named  would  be  of 
various  kinds  :  they  are  aU  classed  under  the  heading  of 
putrefactive    micro-organisms.    Some  of  these  are  aerobes 


78 


PATHOLOGY  OF  INDIGESTION  OF  FOOD. 


i.e.  require  oxygen  for  their  growth ;  others  are  anaerobes, 
i.e.  grow  most  rapidly  in  the  absence  of  oxygen.  In  such  an 
infusion  as  we  have  supposed  the  aerobic  micro-organisms 
develop  first,  forming  a  scum  on  the  surface ;  after  the 
oxygen  in  the  liquid  has  been  exhausted  the  anterobic 
develop.  Some  of  these  bacteria  have  been  isolated  and  their 
products  studied  in  pure  cultivations.  Our  knowledge  of  them 
is  not  at  present  sufficient  to  ascribe  to  each  individual 
bacterium  its  exact  rSle  in  the  chemistry  of  putrefaction.  It 
is  much  more  important  from  the  standpoint  at  which  we  are 
viewing  putrefaction,  to  discuss  the  kinds  of  chemical  sub- 
stances which  may  be  formed  during  the  putrefactive 
process. 

(1)  There  are  certain  gases,  such  as  carbonic  acid,  hydrogen, 
and  nitrogen,  sulphuretted  hydrogen  and  marsh  gas;  (2)  there 
are  acids  of  the  fatty  acid  series,  such  as  formic,  acetic, 
butyric  and  valerianic ;  (3)  other  acid  bodies,  such  as  lactic, 
succinic,  glutamic  and  aspartic  acids ;  (4)  ammonia  and  amine 
bases,  such  as  trimethylamine ;  (5)  foul-smelling,  and  in- 
odorous bodies  belonging  to  the  aromatic  series,  indole,  skatole, 
tyrosine,  etc.;  (6)  the  so-called  "ptomaines";  and  (7) 
albumoses.  The  albumoses  are  the  first  products  in  the 
change  which  the  proteids  undergo ;  all  the  others  are  later 
products.  From  the  pathological  point  of  view  these  chemical 
bodies  may  be  divided  into  three  classes : — 

1.  The  acid  bodies  which  increase  the  acidity  of  the 
stomach  contents  and  thus  diminish  the  activity  of  the  gastric 
juice. 

2  The  gases  which  are  eructated  and  which  are  some- 
times' foul-smelling,  as  when  they  contain  sulphuretted 
hydrogen,  and  inflammable  as  when  marsh  gas  (CHJ  and 
hydrogen  predominate. 

3  The  poisonous  products.  Some  of  these  which  have  been 
studied  belong  to  the  class  of  ammonia  compounds  (amines). 
Their  rdle  in  producing  symptoms  in  disease  of  the  stomach  is 
as  vet  not  obvious.  Still,  when  a  patient  has  a  putrefying 
fermenting  mass  in  the  stomach,  as  occasionally  happens,  some 
of  the  symptoms  observed  are  to  be  ascribed  to  the  absorption 
of  poisonous  bodies  from  the  stomach  contents. 
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The  result  as  regards  the  stomach  of  the  various  changes 
of  the  food  brought  about  by  micro  -  organisms  may  be 
summarised  as  follows  : — 

1.  The  acidity  due  to  organic  acids  is  increased  by  the 
formation  of  lactic,  butyric,  and  acetic  acids  chiefly.  This 
acidity  is  inimical  to  the  efficient  action  of  the  pejDsin  which 
is  most  active  in  the  presence  of  hydrochloric  acid,  and  to  the 
secretion  of  the  acid  of  the  gastric  juice  (Chapter  I.).  Organic 
acidity  of  the  stomach  contents  is  chiefly  due  to  the  lactic 
acid  and  butyric  acid  fermentation,  to  some  extent  to  the 
growth  of  sarcina  and  to  the  occurrence  of  the  alcoholic 
fermentation. 

2.  Gases  are  produced,  chiefly  carbonic  acid  and  hydrogen 
(acid  fermentations  and  putrefaction),  or  sulphuretted  hydrogen 
and  marsh  gas  in  rarer  cases  (due  to  putrefactive  processes)r 

3.  Perhaps  the  production  in  some  cases  of  poisonous 
bodies  in  the  stomach  contents  may  occur  from  putrefaction. 

In  the  majority  of  instances  the  acid  fermentations  are  the 
chief  processes  in  the  stomach,  and  these  destroy  the  carbo- 
hydrates, so  that  they  are  not  assimHated  by  the  organism,  and 
are  wasted  as  food. 


CHAPTER  IV. 


PATHOLOGY  OF  INDIGESTION  OF  mOB— {Continued). 

Food  as  a  cause  of  its  own  nou-digestion  by  tlie  stomacli  and 
tlie  fermentative  clianges  which  may  occur  in  the  stomach 
contents  have  been  discussed  in  the  previous  chapter,  and  an 
indication  has  been  given  of  some  of  the  changes  in  the 
functions  of  the  stomach  which  occur  in  disease.  The  normal 
processes  of  digestion  are  dependent  on  the  secretion  of  gastric 
juice,  on  the  movements  of  the  organ,  and  on  the  absorption. 
In  disease  these  functions  are  variously  affected,  either  by  an 
increase  or  a  diminution  of  activity,  and  although  one  particular 
function  may  be  affected  more  than  another  in  individual  cases, 
yet  all  the  functions  are  altered  from  the  physiological  standard 
if  only  one  appears  to  be  affected.  It  will  be  most  convenient 
to  consider  the  subject  under  the  foUowing  headmgs  :— 

1.  The  acids  of  the  stomach  in  disease. 

2.  The  gases  of  the  diseased  stomach. 

3.  The  digestive  activity  of  the  gastric  juice. 
4'  The  movements  of  the  diseased  stomach. 
5.  Absorption  by  the  stomach  in  disease. 

1  The  Acids  of  the  ^S'tomac/^.— Physiological  and  chemical 
investigation  has  settled  the  question  as  to  the  acid  which  is 
thl  cause  of  the  acidity  of  the  gastric  juice.  The  researches 
of  Prout  of  Bidder  and  Schmidt  and  of  others,  have  con- 
Livel/sh^wn  tha.  free  l^^chl^^  ^t ^only  pr^  . 
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lactic  acid  may  also  be  present  in  normal  digestion,  especially 
in  the  early  stages,  and  this  occurs  particularly  after  the 
ingestion  of  carbohydrate  and  other  food  containing  lactates. 
Its  place,  however,  is  soon  taken  by  hydrochloric  acid,  and 
this  in  normal  digestion  remains  the  chief  acid  (Chapter  I.). 

In  disease,  by  an  examination  of  vomited  matters  and  of 
the  stomach  contents  removed  during  digestion  (Chapter  V.), 
three  conditions  of  acidity  have  been  found. 

1.  Hyperacidity  of  the  stomach  contents,  due  to  hydro- 

chloric acid. 

2.  Diminished  acidity,  due  to  a  deficiency  in  the  amount 

of  hydrochloric  acid  secreted. 

3.  Increased  acidity,  due  to  organic  acids  (lactic,  butyric, 

acetic). 

1.  Increase  in  the  amount  of  hydrochloric  acid  secreted  ly 

the   stomach;    hyperacidity   due    to    hydrochloric    acid.  In 

such  cases  there  is  a  secretion  of  very  acid  gastric  juice 
during  digestion,  and  this  may  continue  after  digestion  is  com- 
pleted.    There  may  thus  always  be  some  acid  liquid  and 
remnants  of  the  food  in  the  organ.    Individual  cases,  however, 
differ :  in  some,  a  large  amount  of  acid  is  secreted  in  half  an 
hour  to  one  hour  after  a  meal,  and  this  continues  during  the 
process  of  digestion,  ceasing,  however,  towards  the  end";  in 
other  and  more  severe  cases,  the  secretion  continues  even 
after  the  mass  of  the  food  has  been  expelled  into  the  duo- 
denum.   Hyperacidity  due  to  hydrochloric  acid  occurs  chiefly 
m  functional  disorders  of  the  stomach,  although  it  may  be  the 
first  stage  of  catarrh,  of  which  it  is  one  of  the  causes  •  it 
occurs  also  in  some  cases  of  chronic  ulcer,  but  bears  no  known 
pathological  relation  to  the  formation  of  an  ulcer.    The  prime 
factor  m  the  causation  of  hyperacidity  is  irritation  of  the 
gastric  mucous  membrane.    The  results  of  irritation  of  a  livin- 
tissue  depend  not  only  on  the  strength  of  the  irritant,  but  on 
the  condition  of  the  nervous  system.    In  cases,  for  example, 
ot  irritability  of  the  nervous  mechanism,  a  slight  stimulus  may 
produce  a  good  effect.    In  stomach  disorder,  hyperacidity  may 
be  directly  due  to  the  breach  of  dietetic  rules,  food  and  food 
accessories  (especially  alcohol)  acting  as  irritants  (p.  68)  or  it 
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may  occur  when  the  nervous  mechanism  is  disordered,  as  in 
cases  of  "nervous  dyspepsia"  (neuroses  of  the  stomach).  In 
ulcer  both  factors  probably  play  a  part  in  its  production.  The 
direct  observations  which  have  been  made  on  the  occurrence  of 
hyperacidity  in  disease  will  now  be  considered. 

Testing  the  acidity  of  the  stomach  contents  in  two  cases 
by  means  of  a  solution  of  methyl- violet,  Eeichmann^  found 
that  there  was  a  large  amount  of  hydrochloric  acid  present 
even  when  the  patients  were  fasting ;  the  acidity  reckoned  as 
HCl  was  as  mucluas  from  0-306  to  0-32  per  cent,  the  normal 
being  about  0"2  per  cent.  Eiegel  obtained  similar  results  in 
certain  cases.^  Jaworski  examined  the  stomach  contents  of 
222  persons  during  fasting  and  found  that  in  179  (81  per 
cent)  the  contents  were  acid,  and  that  this  acidity  was  due  to 
hydrochloric  acid.^  In  all  the  cases  mentioned  there  was  no 
evidence  of  organic  disease  of  the  stomach — ulcer  or  carci- 
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In  chronic  ulcer  of  the  stomach,  there  is  in  some  cases 
hypersecretion  of  hydrochloric  acid,  as  much  as  0-226  to 
0-325  per  cent  being  found  in  the  stomach  contents  (Eoths- 
child).*    Korczynski  and  Jaworski  examined  twenty-four  cases 
of  ulcer  with  a  view  of  testing  the  secretion  of  acid,  and  found 
that  there  was  hyperacidity  of  the  stomach  contents  during 
digestion,  and  that  even  in  the  fasting  stomach  the  contents 
were  acid.    They  concluded  that  a  bleeding  round  ulcer  could 
not  extend  in  the  absence  of  hydrochloric  acid,  a  conclusion 
which  is  certainly  not  warranted  by  the  facts  known  about 
iilcer  of  the  stomach.^    It  is,  however,  not  in  all  cases  of  ulcer 
of  the  stomach  that  there  is  hyperacidity  due  to  hydrochloric 
acid ;  in  individual  cases  the  acidity  may  be  diminished,  and 
may  be  due  to  both  hydrochloric  acid  and  to  organic  acids. 
This  has  been  shown  by  Cahn  and  von  Mering,^  who  investi- 
gated the  acidity  of  the  stomach  contents  in  four  cases  of  ulcer 

1  Berl.  Iclin.  Wchnschr.,  No.  2,  1884. 

2  ^tecZir./. -tZm  ilfo^-,  Berlin,  No.  11,  1886.  TiittVP 

3  Wien.  med.  Wchnschr.,  Bd.  xlix.,  1886.  See  also  Martms  and  Luttke, 
"  Die  Magen-Siiure  des  Mensclien." 

*  Inaug.  Dissert.  Sirasburg,  1886. 

3  Dcxdschemcd.  JVchvschr.,  Leipzig,  Bd.  xlvii. 

6  Bcutschcs  Arch.  f.  Urn.  Med.,  Leir^ig,  Bd,  xxxix.  p.  248,  188b. 
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of  the  stomach.  The  results  obtained  are  shown  in  the  follow- 
ing table,  the  diet  being  given  in  the  first  column : — 


Case  1.  Male,  set.  46.  Round  ulcer ;  lisematemesis 
and  pain,  atony  of  stomach.  Diet : 
milk  and  gruel.  Stomach  contents 
removed  five  hours  after  food 
Case  2.  Male,  set.  28.  Ulcer  of  stomach  and  dilata- 
tion. Mixed  diet  .... 
Case  3.  Male,  set.  46.  Long-standing  ulcer  of 
stomach,  with  slight  dilatation  ;  pain, 
previous  htematemesis,  great  anaemia. 
Stomach  contents  removed  on  entering 
hospital.  Mixed  diet .... 
Case  4.  Male,  jet.  45.  Long-standing  ulcer  of  the 
stomach,  with  hrematemesis  and  pain. 
Dilatation.     Diet :    coffee,  milk  and 


Percent- 
age of 
HCl  in 
stomach 
contents. 


0-203 
\0-131- 
/O-l 


-197 


0-066 


0-162 


Percent- 
age of 
lactic 
acid. 


0-095 

0-027- 

0-099 


0-014 


0-149 


These  results  show  that  the  acidity  of  the  stomach 
contents  may  be  normal  or  below  the  normal,  especially  in 
long-standing  cases,  and  in  those  in  which  there  is  dilatation 
of  the  organ  or  great  anemia  (p.  84  e#  se^.).  The  acidity, 
therefore,  varies  greatly  in  chronic  ulcer;  and  it  may  be  con- 
cluded that  in  some  cases  the  acidity  of  the  stomach  contents 
during  digestion  is  normal ;  in  others  it  is  above  the  normal ; 
and  in  some,  especially  those  of  long-standing,  there  is  great 
defect  of  digestion  due  to  a  diminished  secretion  of  gastric  juice. 

2.  Diminution  in  the  Amount  of  Hydrochloric  Acid  secreted 
ly  the  ^^omac^.— Diminution  in  the  amount  of  hydrochloric 
acid  secreted  by  the  stomach  plays  a  greater  rdle  in  disordered 
digestion  than  excessive  secretion.    There  are  three  chief  causes 
of  the  diminution  in  the  secretion  of  hydrochloric  acid,  viz.  .-— 
1.  Those  due  to  long  continued  irregularities  in  the  diet 
whether  in  the  amount  of  food  taken,  in  the  quality  of  the 
food,  or  the  amount  of  food  accessories,  or  to  any  of  the  other 
conditions  which  have  already  been  fully  discussed.    In  these 
cases  there  is  frequently  a  first  stage  of  hyperacidity:  irritation 
leading  first  to  increased,  and  then  to  diminished  function. 
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2.  Those  due  to  actual  anatomical  changes  in  the  stomach 
walls,  either  directly  affecting  its  secreting  apparatus  (con- 
gestion, catarrh,  atrophy)  or  directly  and  indirectly  affecting 
the  glandular  structures,  as  in  cancer  of  the  stomach. 

3.  Those  due  to  conditions  outside  the  stomach  which 
affect  the  functions,  either  through  the  nervous  system  or  by 
the  quality  of  the  blood  supplied  to  the  organ.  Such  con- 
ditions are  irregularities  in  the  mode  of  life  ;  the  state  of  fever  ; 
chlorosis  and  other  forms  of  anaemia  {e.g.  pernicious  ansemia) ; 
chronic  wasting  diseases  (cancer  and  other  new  growths) ;  acute 
infective  diseases  (tuberculosis,  typhoid  fever,  measles,  malaria, 
scarlet  fever),  during  the  acute  stage,  in  the  chronic  stage  and 
in  or  after  the  period  of  convalescence. 

Deficiency  in  the  secretion  of  hydrochloric  acid  may  be 
present  therefore  in  both  functional  and  organic  diseases  of 
the  stomach.  It  is  difficult,  however,  in  each  of  the  individual 
cases  that  have  been  investigated  to  ascribe  the  exact  part 
played  by  food,  by  anatomical  changes  in  the  gastric  mucous 
membrane,  and  by  general  diseases  in  the  production  of  the 
disordered  function.  In  the  majority  of  the  cases  the  con- 
ditions are  not  simple.  The  food  itself  leads  to  gastric  catarrh, 
and  primary  gastric  catarrh  is  aggravated  by  the  amount  and 
character  of  the  food  taken:  with  gastric  catarrh  and  with 
stomach  disorders  due  to  general  disease,  there  may  be 
anatomical  changes  in  the  glandular  structure  of  the  organ, 
there  may  be  dilatation  of  the  organ,  and  there  may  be  fer- 
mentation of  the  stomach  contents  :  and  functional  disorders 
may  be  due  to  the  effect  of  the  food  and  of  the  general 
condition  of  the  body.  Bearing  these  facts  in  mind,  the 
results  of  the  investigation  of  the  amount  of  hydrochloric  acid 
present  in  various  functional  and  organic  diseases  of  the 
stomach  may  be  mentioned. 

In  three  cases  of  uncomplicated  "  clironic  dyspepsia  "  Leube 
found  by  his  method  of  investigation  (Chapter  V.)  a  well-marked 
deficiency  of  hydrochloric  acid.  In  chronic  dyspepsia  with 
dilatation  of  the  stomach  (two  cases)  he  also  found  a  deficiency 
in  the  secretion  of  hydrochloric  acid.  In  seventeen  cases  of 
dilatation  of  the  stomach  without  ulcer  or  carcmoma,  Kredei 
1  BeutschesArch.f.  klin.  Med.,  Leipzig,  Bd.  xxxiii.  r-  19- 


DIMINISHED  ACIDITY. 


85 


found  hydrochloric  acid  present  in  all ;  although  the  methods 
lie  used  were  not  so  accurate  as  Leube's  or  as  Cahn  and 
von  Mering's.  These  last  observers  estimated  the  acidity  in 
tliree  cases  of  dilatation  of  the  stomach  with  the  following 
results : — 


Case  1.  Male,  set.  43,  with  chronic  catarrh  and 
great  dilatation  of  the  stomach.  Diet : 
meat,  spinach,  bread.  First  examina- 
tion on  entering  hospital 

Case  2.  Male,  fet.  62,  with  dilatation  of  stomach 
due  to  atony.  Stomach  repeatedly 
washed  out.  Mixed  diet.  Stomach 
contents  examined  four  hours  after 
last  meal  

Case  10.  Male,  set.  10,  with  great  dilatation  of 
stomach  following  on  left-sided  pleurisy 


j  Percent- 
age of 
HCl  in 
stomach 
contents. 

Percent- 
age of 
lactic 
acid. 

Percent- 
age of 

volatile 
acids. 

0-299 

0-063 

0-006 

0-255 

0-054 

0-166 

0-065 

0-080 

TJiese  results  are  very  suggestive  as  showing  that  even  in 
dilatation  of  the  stomach  a  large  amount  of  hydrochloric  acid 
may  be  secreted,  and  that  also  in  atony  of  the  stomach  in  old 
age  the  acid  may  be  present  in  normal  quantity  in  the 
contents  of  the  organ. 

Leube  examined  the  stomach  contents  in  seven  cases  of 
"nervous  dyspepsia";  in  three,  the  acidity  was  normal,  in 
four  It  was  deficient,  markedly  so  in  two  of  them.  Cahn  and 
von  Mering  found  in  a  giri  aged  22  years,  suffering  from 
hysterical  vomiting,  and  fed  on  beef-tea,  meat,  bread,  and  rice- 
niilk,  that  three-quarters  of  an  hour  after  food  the  contents  of 
the  stomach  contained  0-116  per  cent  of  hydrochloric  acid  and 
U^U57  per  cent  of  lactic  acid.  Nervous  dyspepsia  and  neuroses 
ot  the  stomach  are.  however,  not  infrequently  characterised  by 
the  secretion  of  a  varying  amount  of  hydrochloric  acid  ;  at  one 
time  in  excess,  at  another  in  deficient  quantity. 

\^  muU  catarrh  the  secretion  of  gastric  juice  greatly 
climmishes,  becoming  almost  nil,  the  stomach  being  quite 
mcapable  of  digesting  and  manipulating  a  test  meal  of  soup, 
meat,  and  bread.    Pepsin  may  be  quite  absent  from  the  stomach,' 
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or  it  is  present  in  such  small  quantity  that,  with  the  diminished 
quantity  of  hydrochloric  acid,  it  is  useless  for  the  digestion  of 
solid  food.    During  convalescence,  the  pepsin  secretion  recovers 
itself  sooner  than  the  acid,  as  is  shown  in  the  analysis  of  the 
vomit  given  in  Chapter  V.  p.  141.    In  chronic  catarrh  of  the 
stomach,  as  far  as  the  question  has  been  investigated,  hydro- 
chloric acid  is  present  in  the  stomach,  but  is  greatly  diminished 
in  quantity ;  and  some  cases  are  preceded  by  a  stage  of  hyper- 
acidity (p.  81).    In  what  Jaworski  calls  "atrophic  stomach 
catarrh,"  the  acid  is  absent.    This  is  probable,  and  indeed  the 
conclusion  can  be  extended  to  all  cases  of  atrophy  of  the  mucous 
membrane  of  the  stomach  (Fenwick),  and  is  most  marked  in 
those  cases  of  atrophy  which  result  from  the  action  of  the 
mineral  acids  and  caustic  alkalies  on  the  gastric  mucous  mem- 
brane.   In  these  last  cases,  the  corrosive  poison  not  only  by  its 
action  destroys  some  of  the  mucous  membrane,  but  sets  up  a 
chronic  congestion  and  fibrosis  which  leads  to  further  degenera- 
tion (Chapter  IX.).     In  the  early  stage  of  the  disease  in  such 
cases,  hydrochloric  acid  may  be  present  in  normal  quantity.  This 
occurred  in  the  case  of  a  girl,  aged  24  years,  who  took  crude 
hydrochloric  acid ;  subsequently  there  developed  great  dilata- 
tion of  the  stomach  with  stenosis  of  the  pylorus.    An  examina- 
tion of  the  stomach  contents  when  the  patient  was  on  a  mHk 
diet  showed  a  percentage  of  0-15  of  hydrochloric  acid  and  0-2 
of  lactic  acid  (Cahn  and  von  Mering).    In  this  case  there  were 
a  large  number  of  bacteria  in  the  stomach.^    In  alhummoid 
degeneration  of  the  stomach,  hydrochloric  acid  has  been  found 
completely  absent  (Edinger),^  but  it  is  not  always  so.    In  a 
case  of  pulmonary  tuberculosis  in  a  patient  aged  28  years 
with  albuminoid  degeneration  of  the  abdominal  organs  and  of 
the  gastro-intestinal  tract  (verified  post-mortem),  the  stomach 
contents  were  examined  twenty-six  hours  before  death,  and 
0-24  per  cent  of  hydrochloric  acid,  with   0-054  per  cent 
of  lactic  acid  and  0-042  per  cent  of  butyric  acid,  were 
found  (Cahn  and  von  Mering). 

1  W  de  Bavy  Aroh.f.  exper.  Path.  u.  Pharmakol,  Leipzig,  Bd.  xx.  p.  249. 

^  Lte? usek  only  L  colour  reactions  (chiefly  methyl-violet)  "^.test^-g  f 
free  ifydSm"  acid'  His  results  are  therefore  not  altogether  reUable.  See 
Chapter  V. 
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The  conditions  of  acidity  of  the  stomach  in  chronic  ulcer 
have  akeady  been  discussed  (p.  82). 

In  carcinoma  of  the  stomach  varying  results  have  been 
observed.   Van  der  Velden  ^  tested  the  stomach  contents  in  eight 
cases  of  cancer  of  the  pylorus  by  means  of  the  methyl-violet 
reaction,  and  found  that  no  free  hydrochloric  acid  was  present. 
Kredel  ^  examined  nineteen  cases  of  cancer  of  the  stomach  with 
dilatation  and  found  free  hydrochloric  acid  absent ;  he  used  the 
methyl- violet  and  the  tropoeolin  tests.    EiegeP  obtained  the 
stomach  contents  in  cases  of  carcinoma  one  hour  after  food, 
and  found  that  for  long  periods  (months)  there  may  be  no  free 
hydrochloric  acid  in  the  stomach  of  such  patients.  Korczynski 
and  J aworski  ^  state  that  in  most  cases  of  cancer  of  the  stomach 
hydrochloric  acid  is  absent ;  and  in  one  case  investigated  by 
Leube  the  acid  was  also  deficient.    On  the  other  hand,  Cahn 
and  von  Mering  by  a  more  accurate  method  of  investiga- 
tion found  that  free  hydrochloric  acid  was  present  in  most 
cases  of  cancer  of  the  stomach,  and  that  its  absence  was  the 
exception.    This  is  most  in  accord  with  a  rational  view  of  the 
disease.    In  cancer  elsewhere  than  in  the  stomach,  e.g.  in  the 
oesophagus,  hydrochloric  acid  is  present  in  the  gastric  juice  in 
normal  amount,  as  I  have  myself  observed  in  a  patient  on  whom 
gastrostomy  had  been  performed.    There  seems  no  adequate 
reason  why  a  localised  growth  at  the  pyloric  end  of  the 
stomach,  a  region  in  which  the  hydrochloric  acid  is  not 
secreted,  should  affect  the  secretion  of  the  acid  by  the  glands 
of  the  cardia :  but  in  the  later  stages  of  the  disease  when 
there  is  atrophy  of  the  glands,  either  primary  or  secondary,  or 
general  fibrosis  of  the  organ,  there  is  great  diminution  in  the 
secretion    of   gastric   juice,  and   its    digestive   activity  is 
practically  nil. 

Cahn  and  von  Mering  investigated  the  acids  in  six  cases  of 
carcmoma  of  the  pylorus  during  Hfe,  in  one  case  after  death, 
and  m  one  case  in  which  the  diagnosis  was  doubtful. 

1  Deutsches  Arch.  f.  klin.  Med.,  Leipzig,  Bd.  xxiii.  p.  369. 

2  Ztschr.f.  klin.  Med.,  Berlin,  Bd.  vii.  p.  592. 
3  Deutsches  ArcJi.  f.  klin.  Med.,  Leipzig,  Bd.  xxxvi.  p.  100, 
*  Deutsche  med.  Wchnschr.,  Leipzig,  No.  47,  1886. 
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Percentage  of  Acids  in  the  Stomach  Contents  in  Cases 
OF  Carcinoma  Ventricult. 


Case  1. 


Case  2. 
Case  3. 

Case  4. 
Case  5. 

Case  6. 
Case  7. 


Male,  fet.  48.  Hard  tumoiir  along  cono 
tour  of  stomach,  cancerous  peritonitis, 
great  cachexia.  Post-morlcm :  colloid 
cancer  of  pylorus,  of  antrum  pylori 
and  part  of  the  great  curvature  ;  can- 
cerous nodules  in  peritoneum  .       .  j 

Male,  £et.  63  ;  with  very  large  tumour  of 
pylorus  and  great  dilatation  of  the 
stomach  ...... 

Female,  set.  52,  with  hard  tumour  of\ 
pylorus  and  great  dilatation  of  the  I 
stomach.  Post  -  7nortcm  :  alveolar  > 
cancer  of  the  pylorus  and  of  a  large  I 
part  of  the  lesser  curve    .       .       .  ) 

Male,  fet.  52,  with  great  antemia  and~| 
pain,  great  dilatation  of  the  stomach  V 
and  a  pyloric  tumour  the  size  of  the  fist  j 

Male,  ret.  36,  with  an  immovable  pyloric" 
tumour,  and  a  dilated  stomach  reach- 
ing to  the  symphysis  and  exhibit- 
ing peristalsis  ..... 

Female,  eet.  22,  greatly  emaciated  and 
with  enormous  dilatation  of  the 
stomach  caused  by  a  cancer  of  tlie 
pylorus  (Gastro-enterostoray  success- 
fully performed  by  Prof.  Liicke) 

Male,  fet.  34,  with  stenosis  of  pylorus  and 
great  dilatation  of  stomach.  No  tumour 
felt.  Diagnosis  not  absolutely  certain 


Percent- 
age of 
HCl  in 
stomach 
contents. 


Percent- 
age of 
lactic 
acid. 


0-029 
0-096 
0-051 


0-140 
0-097 


0-001 
0-118 

0-044 
0-099 


0-054 
0-041 


0-162 
0-350 
0-547 


0-630 

0-090 
0-387 


0-234 
0-109 

0-117 
0-108 


0-540 


Percent- 
age of 

volatile 
acids. 


0-015 
0-036 
0-043 


0-012 

0-045 
0-014 


0-002 
0-003 

0-090 
0-120 


0-261  0-054 


0-025 


Many  clinicians  accepting  van  der  Velden's  original  dictum 
have  asserted  that  the  absence  of  hydrochloric  acid  in  the 
stomach  contents  is  a  trustworthy  diagnostic  sign  of  carcinoma 
ventriculi  in  doubtful  cases.  The  observations  just  quoted 
demonstrate  that  this  is  not  so,  and  that  as  Cahn  and  von 
Mering  say,  "  In  carcinoma  pylori  the  presence  of  hydrochloric 
acid  is  the  rule,  its  absence  the  exception."  A  study  of  the  table 
just  given  will  show  that  in  some  cases  only  traces  of  the  acid 
were  found  (Case  4,  first  observation),  but  that  in  most  cases  the 
percentage  of  acid  was  appreciable  (Cases  2,  3,  4,  and  5),  while 
different  "observations  on  the  same  patient  showed  that  a  trace 
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of  acid  might  be  found  on  one  occasion  and  nearly  a  normal 
quantity  on  another  (Case  4).  The  general  conclusion  there- 
fore is  that  in  carcinoma  of  the  pylorus,  the  amount  of  hydro- 
chloric acid  secreted  is  below  the  normal,  and  that  it  varies 
greatly  at  different  times  even  in  the  presence  of  food  in  the 
stomach.  The  other  acids  found  in  the  cases  observed  will  be 
the  subject  of  discussion  when  the  organic  acids  of  the 
stomach  are  considered  (p.  93) ;  they  are  chiefly  the  products 
of  fermentation  of  the  food,  and  are  associated  with  the  con- 
dition of  delay  of  food  in  the  stomach  and  dilatation  of  the 


organ. 


The  secretion  of  acid  by  the  stomach  is  affected  in  general 
diseases  or  general  pathological  states,  as  well  as  in  cases  where 
the  stomach  itself  is  the  primary  seat  of  disorder  or  disease. 
The  relation  of  functional  disorders  of  the  stomach  to  other 
diseases  of  the  body  will  be  fully  discussed  when  the  clinical 
history  of  such  cases  is  considered.  It  will  be  sufficient  at 
this  point  to  note  that  the  occurrence  of  functional  disorder  of 
the  stomach  in  a  particular  disease  may  be  accidental  and 
not  necessarily  a  question  of  effect  and  cause ;  or  it  may  be  a 
direct  effect  of  the  disease. 

In  most  ancemic  conditions  it  is  probable  that  the  amount  of 
hydrochloric  acid  secreted  is  deficient,  although  extensive  and 
accurate  observations  have  not  yet  been  made.    In  cases  of 
anaemia  with  chronic  dyspepsia  Leube  found  a  great  deficiency 
of  hydrochloric  acid  after  a  test  meal;  and  in  one  case  of 
pernicious  anaemia,  fed  on  milk  and  beef-tea,  Cahn  and  von 
Mering  found  that  three-quarters  of  an  hour  after  a  meal  the 
stomach  contained  no  hydrochloric  acid,  but  a  large  amount  of 
lactic  acid  (0-219  per  cent)  and  a  small  amount  of  volatile 
acid  (0-05  per  cent).     The  observation  was  made  three 
months  before  death.    In  chlorosis,  the  most  common  form  of 
anaemia,  accurate  observations  have  not  been  made. 
_     In  infective  fevers  the  amount  of  hydrochloric  acid  present 
in  the  stomach  no  doubt  varies  to  a  great  extent  from 
time  to  time.    Some  accurate  observations  have  been  made 
regarding  the  presence  of  hydrochloric  acid  in  the  stomach  in 
such  diseases.    Manassein  ^  made  animals  febrile  by  injecting 

'  Virclww's  Archiv,  Bd.  Ivi.  p.  413. 
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putrid  material  into  them,  and  found  that  the  gastric  juice  had 
no  digestive  properties  unless  hydrochloric  acid  was  added 
to  it. 

In  three  cases  of  typhoid  fever  examined  by  Cahn  and  von 
Mering  the  hydrochloric  acid  was  greatly  deficient,  and  in  two, 
as  seen  in  the  table,  there  was  an  excess  of  lactic  acid. 


Percent- 
age of 
hydro- 
chloric 
acid. 

Percent- 
age of 
lactic 
acid. 

Percent- 
age of 

volatile 
acids. 

Case  1.  Typhoid  fever,  with   remittent  fever. 

Diet :  beef-tea  with  egg,  milk 

0-058 

0-144 

0-012 

Case  2.  Relapsed    typhoid,   with    high  fever. 

Diet :  cocoa,  milk,  beef-tea 

0-006 

0-203 

0-030 

Case  3.  Typhoid  fever  in  a  girl  with  cerebral 

tumour ;    continued    fever.      Diet : 

milk  and  cocoa  .... 

0-0 

0-09 

0-045 

The  presence  of  lactic  acid  in  these  cases  is  no  doubt  to  be 
ascribed  to  the  sarcolactic  acid  present  in  the  beef-tea,  and 
not  to  the  occurrence  of  bacterial  fermentation. 

In  two  cases  of  malaria,  Leube  observed  severe  dyspeptic 
symptoms  independent  of  the  ingestion  of  food,  which  were  not 
due  to  a  prolongation  of  the  digestion  or  to  an  insufficiency 
in  the  activity  of  the  juice,  as  tested  by  his  method.  These 
cases  recovered  rapidly  with  quinine. 

In  tuberculosis,  more  particularly  tuberculosis  of  the  lungs 
(phthisis  pulmonum),  numerous  observations  have  been  made. 
In  tuberculosis  of  the  lungs,  indigestion  of  food  is  frequently 
observed,  both  before  the  signs  of  tuberculosis  are  manifest,  and 
during  the  progress  of  the  disease.  It  has  been  stated  that  in 
pulmonary  tuberculosis,  hydrochloric  acid  is  greatly  deficient  or 
absent  from  the  stomach,  but  this  statement,  like  the  similar  one 
with  regard  to  carcinoma  ventriculi,  is  too  decided,  and  does  not 
apply  t°o  the  majority  of  cases.  Klemperer^  found  in  the 
cases  examined  by  him  no  diminution  in  the  secretory  activity 
of  the  stomach,  and  a  similar  result  was  obtained  by  Fr.  Schetty 
in  the  twenty-five  cases  of  the  disease  which  he  examined.^ 
1  Bcrl.  kliii.  Wchmchr.,  1889,  No.  11. 
2  Deutsclies  Arch.  f.  klin.  Med.,  Leipzig,  Bd.  xliv.  pp.  219-243. 
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Schetty  tested  the  digestive  activity  by  giving  the  ^Datient  the 
whites  of  two  hard-boiled  eggs  with  four  to  six  ounces  of 
water,  and  emptying  the  stomach  in  an  hour.  In  all  cases, 
the  stomach  contents  were  acid,  and  the  acidity  was  due  to 
hydrochloric  acid  (the  phi oroglucin- vanillin  test  was  used,  see 
Chapter  V.).  Not  only  was  the  secretion  of  hydrochloric  acid 
in  the  majority  of  the  patients  not  diminished,  but  in  some  it 
was  actually  increased.  A  diminution  in  the  amount  of  acid 
was  found  in  advancing  cases  and  in  those  with  morning  fever. 

Schetty's  results  do  not  express  the  condition  which  is 
found  in  all  cases  or  even  the  majority  of  cases  of  pulmonary 
tuberculosis ;  the  degree  of  acidity  cannot  be  tested  with,  any 
accuracy  by  means  of  the  colour  tests  he  employed.  0. 
Brieger  ^  estimated  the  acidity  in  sixty-four  cases  of  pulmonary 
tuberculosis,  making  300  experiments  in  all.     His  method 
was  to  give  a  "  test-breakfast "  (Chapter  V.),  and  to  estimate 
the  acidity  of  the  stomach  contents  after  removal.  The 
acidity  due  to  hydrochloric  acid  varied  between  0*05  per 
cent  and  OlO  to  0*24  per  cent.    In  severe  cases  of  the 
disease,  he  found  that  the  chemical  processes  of  digestion 
were  normal  in  only  16  per  cent,  deficient  in  the  greater 
number,  and  in  9-6  per  cent  completely  deficient ;  and  that 
the  changes  in  digestive  power  had  no  relation  to  the  febrile 
state  of  the  patient.    These  results  have  not  been  confirmed 
in  aU  particulars  by  other  observers.     C.  H.  Hildebrand^ 
examined  the   acidity  in  forty  cases  of  the  disease  and 
found  that  in  some  cases  hydrochloric  acid  was  present  and  in 
some  absent.    In  the  cases  in  which  it  was  absent  there  was 
fever,  and  no  hydrochloric  acid  was  found  during  the  febrile 
period ;  the  cases  in  which  the  acid  was  present  were  afebrile. 
It  is  probable  that  these  results  are  nearer  the  truth  than  those 
previously  quoted.    The  occurrence  of  indigestion  of  food  in 
pulmonary  tuberculosis  is  probably  not  a  simple  question. 
In  some  cases,  but  by  no  means  in  the  majority,  the  symptoms 
of  dyspepsia  precede  the  evident  signs  and  symptoms  of 
the  disease,  and  in  such  cases  the  stomach  condition  may  be 
simply  looked  upon  as  one  of  the  predisposing  causes  of  the 

^  Deutsche  med.  Wclinschr.,  Leipzig,  1889,  No.  14. 
2  Ibid.  1889,  No.  15. 
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disease.  In  cases  where  pulmonary  tuberculosis  has  actually 
developed,  the  patient  is  suffering  from  a  slowly  progressing 
disease  in  which  there  is  fever,  wasting,  and  an  anemic  condition. 
It  is  therefore  only  a  natural  sequence  that  the  secretory  and 
other  functions  of  the  stomach  should  be  affected  by  the 
condition  of  fever  and  anosmia  produced  by  the  disease,  and 
that  this  effect  would  be  more  marked  as  the  disease  advanced. 
It  is,  however,  a  remarkable  fact  that  in  many  cases  of 
advancing  pulmonary  tuberculosis  the  digestion  is  normal ; 
food  in  excess  is  in  some  cases  eaten  without  discomfort,  and 
large  quantities  of  fat  are  eaten  with  benefit.  Deficient 
activity  of  the  stomach,  a  condition  of  functional  gastric 
insufficiency,  is  not  the  only  disorder  of  the  organ  associated 
with  pulmonary  tuberculosis :  there  may  be  hyperacidity 
during  digestion,  due  to  gastric  irritation;  or  there  may  be 
chronic  catarrh  of  the  organ,  producing  degeneration  of  the 
glandular  structures  and  organic  gastric  insufficiency;  or 
albuminoid  degeneration  of  the  mucous  membrane  (p.  86). 
These  four  conditions  must  be  borne  in  mind  in  discussing 
the  alteration  of  stomach  function  in  pulmonary  tuberculosis. 
There  is  in  fact  no  evidence  to  show  that  there  is  such  a 
pathological  condition  as  "  phthisical  dyspepsia,"  i.e.  an  indiges- 
tion of  food  produced  by  the  development  of  the  baciUus 
tuberculosis.  Clinically,  dyspepsia  in  pulmonary  tuberculosis 
is  an  important  condition ;  pathologically,  it  has  no  very 
direct  relation  to  the  disease. 

Sumviary. — As  regards  our  knowledge  of  the  amount  of 
hydrochloric  acid  present  in  diseased  conditions  of  the  stomach, 
and  in  diseased  conditions  generally,  it  may  be  said  that  in 
some  cases  (as  in  cases  of  irritation,  of  nervous  dyspepsia,  and 
of  ulcer  of  the  stomach)  hydrochloric  acid  is  secreted  by  the 
stomach  in  excess,  and  that  in  other  cases  there  is  a  diminution 
in  the  amount  of  acid  secreted.  In  prolonged  cases  of  ulcer, 
in  chronic  catarrh,  and  in  many  cases  of  carcinoma  ventriculi, 
the  secretion  of  acid  is  diminished ;  and  in  acute  catarrh  it  is 
absent.  In  certain  febrile  conditions  (as  typhoid  fever),  in 
pernicious  anemia,  and  in  tuberculosis  of  the  luugs,  the  acid 
may  be  greatly  diminished  or  even  absent  during  digestion. 
The  presence  or  absence  of  hydrochloric  acid  in  the  stomach 
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conteuts  is  of  great  importance  in  disease.  Its  presence  in 
excess  during  digestion  may  ensure  rapid  digestion  of  the  food, 
but  it  induces  symptoms  which  are  often  severe,  and  it  may 
lead  to  inflammation  of  the  organ.  Without  its  presence  in  a 
certain  proportion  digestion  cannot  progress  normally,  even  if 
lactic,  butyric,  acetic,  or  any  other  organic  acid  is  present  in 
the  stomach  contents,  as  none  of  these  can  take  its  place.  It 
is  therefore  of  prime  importance  to  remember  that  in  the 
majority  of  cases  of  fimctional  disorders  of  the  stomach  which 
constitute  the  greater  number  of  cases  of  disease  of  the  organ 
the  acid  is  present,  and  its  presence  shows  that  the  glands  are 
still  in  a  state  (though  a  diminished  state)  of  secretory  activity, 
and  by  treatment  can  be  made  to  resume  their  normal  condition. 

3.  Increased  Acidity  of  the  Gastric  Contents  due  to  Organic 
Acids  {Lactic,  Acetic,  BiU^jric). — A  certain  quantity  of  organic 
acids  is  present  in  the  stomach  contents  during  digestioli  in 
most  healthy  people  taking  a  mixed  diet  of  proteids?  fats,  and 
carbohydrates  in  the  proper  proportion ;  indeed,  certain  organic 
acids  or  their  salts  are  essential  for  the  needs  of  the  economy, 
such  as  acetic,  citric,  tartaric,  and  malic  acids  and  their  salts' 
since  they  not  only  tend  to  preserve  the  alkalinity  of  tlie' 
tissues  by  being  converted  into  carbonates  in  the  body  but  are 
to  some  extent  antiscorbutic.    When  the  salts  of  these  acids 
(or  mdeed  of  all  the  organic  acids  under  consideration)  are 
taken  with  the  food  they  are  decomposed  by  the  hydrochloric 
acid  of  the  gastric  juice,  the  acids  being  in  great  part  set  free 
Some  of  these  organic  acids  may  be  formed  in  the  stomach  bv 
decomposition  of  the  food.    There  are  therefore  two  distinct 
modes  of  origin  of  the  organic  acids  found  in  the  stomach 
contents:  (1)  they  are  taken  in  with  the  food,  and  (2)  they 
are  formed  from  the  food  in  the  stomach  by  bacterial  fermen- 
tation. 

1.  In  normal  conditions  a  certain  amount  of  acetic  acid 
citrates  and  tartrates,  not  only  do  no  harm,  but  are  actually 
beneficial ;  in  excess,  however,  they  increase  the  organic  aciditv 
of  the  stomach  and  may  lead  to  digestive  disturbance.  The^ 
a  so  in  excess  render  the  urine  alkaline  and  increase  the 
alkalinity  of  the  saliva  (see  p.  36). 

An  increase  of  the  organic  acidity  of  the  stomach  contents 


94       PA THOLOG  Y  OF  INDIGESTION  OF  FOOD. 


leads  to  a  delay  of  the  chemical  processes  of  digestion,  but  it 
has  another  effect  which  is  of  great  importance  in  disease. 
When  the  stomach  has  for  some  time  been  the  seat  of  disorder, 
or  when  it  is  the  subject  of  an  acute  affection,  the  increase  of 
the  organic  acidity,  whether  due  to  the  vegetable  acids  (acetic, 
tartaric,  citric)  or  to  the  acids  formed  by  fermentation  (lactic, 
butyric,  and  acetic),  acts  as  an  irritant  to  the  gastric  mucous 
membrane,  increasing  the  seriousness  of  the  condition.  The 
occurrence  of  lactic,  acetic,  and  butyric  acids  in  the  stomach 
during  normal  digestion  and  their  origin  in  this  condition  has 
already  been  fully  discussed  (pp.  31,  62,  and  68).  It  was 
shown  that  the  lactic  acid  found  in  the  stomach  during  the 
digestion  of  bread  and  meat  came  from  the  food  itself,  and 
was  not  formed  in  the  stomach. 

2.  The  question  now  to  be  considered  is  the  increased 
acidity  of  the  stomach  contents,  due  to  the  formation  of  organic 
acids  as  the  result  of  bacterial  fermentation.  When  the  acidity 
of  the  stomach  contents  rises  to  a  certain  percentage,  vomit- 
ing occurs,  so  that  part  of  the  knowledge  of  the  hyperacidity 
due  to  organic  acids  has  been  obtained  from  the  examination 
of  vomited  matters,  and  valuable  information  has  also  been 
obtained  of  these  conditions  by  removing  the  stomach  contents 
some  time  after  food. 

The  hyperacidity  due  to  organic  acids  may  be  divided  into 
three  classes.  In  one,  the  commonest  form  of  hyperacidity, 
there  is  a  large  excess  of  lactic  acid  in  the  stomach  contents. 
In  the  second  class,  the  excess  of  acid  is  due  to  the  presence  of 
butyric  acid,  and  in  the  third  to  acetic  acid.  Excess  of  lactic 
acid  and  of  butyric  acid  is  the  most  important.  AU  these 
acids  may  be  present  in  the  stomach  contents  of  any  particular 
case  where  there  is  bacterial  fermentation  of  the  carbohydrates 
of  the  food,  but  as  a  rule  one  acid  preponderates.  All  these 
acids  may  be  present  in  the  food  taken  ;  but  as  a  rule  they  are 
present  only  in  small  amount,  and  their  presence  m  large 
amount  in  the  stomach  contents  is  a  pathological  condition. 

An  excess  of  lactic  acid  in  the  stomach  contents  is  the 
result  of  the  lactic  acid  fermentation  of  the  carbohydrates  of 
the  food  due  to  the  growth  of  the  bacillus  acidi  lactici,  or 
possibly 'of  other  bacteria  which  have  been  found  m  the 
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stomach,  viz.  bacillus  lactis  aerogenes  (see  p.  71).  An  excess 
of  butyric  acid  is  the  result  of  the  butyric  acid  fermentation  of 
the  carbohydrates  of  the  food,  or  of  a  similar  fermentation  of 
the  lactic  acid  formed  in  the  lactic  acid  fermentation  (see  p.  74). 
An  excess  of  acetic  acid  is  the  result  of  the  alcoholic  fermenta- 
tion of  the  carbohydrates  in  the  stomach,  and  possibly  of  the 
action  of  sarcina,  although  this  is  doubtful,  or  in  rare  cases 
perhaps  of  the  action  of  mycoderma  aceti. 

It  is  quite  clear  that  an  excess  of  these  acids  in  the  stomach 
can  only  be  produced  by  bacterial  fermentation ;  they  are  not 
products  of  digestion  by  the  gastric  juice,  and  the  amount  taken 
with  the  food  never  approximates  the  degree  of  organic  acidity 
found  in  the  cases  of  disease  under  consideration.  Another 
point  must  be  clearly  borne  in  mind,  viz.,  that  although  bacterial 
fermentation  leading  to  an  excess  of  organic  acidity  of  the 
stomach  most  readily  occurs  in  certain  conditions  of  that  or^an 
more  particularly  in  dilatation,  whether  due  to  obstruction  or 
Eot,  yet  It  may  occur,  although  rarely,  in  cases  of  functional 
disorder,  and  m  these  cases  it  is  associated  with  delay  of  food 
m  the  stomach  and  cessation  of  the  secretion  of  gastric  juice 
dunng  digestion.    It  may  not  occur  in  individual  cases  where 
the  conditions  are  favourable,  as  in  some  cases  of  dilated 
stomach  not  due  to  obstruction.    This  increase  in  the  organic 
acidity  of  the  stomach  contents  is  indeed  a  change  in  the°food 
taken,  which  only  occurs  when  there  are  certain  predisposing 
causes,  and  it  cannot  occur  unless  the  bacteria  producing  it  are  ' 
swallowed  with  the  food  or  are  already  in  the  or^an 

T""^""^  ^""'^'^^  ^^^^^^  be  present  in  the 
stomach  con  ents  m  such  cases  of  bacterial  fermentation  may 
be  very  grea  .  In  a  case  of  dilated  stomach  with  the  vomiting 
stol  h        T  ^"^^1  -^idity  of  th^ 

t7lt  'fr^'  ™  equal  to  0-48 

chloric  acid,  to  lactic  acid,  but  chiefly  to  butyric  acid  In  a 
Sfal^^Tf '  ^^^-^  cluLL  atocLd 

ma t  er  to  Z  '^l'"  Hassall  ^  found  the  vomited 

matter  to  have  the  following  chemical  composition  :— 

'  -Z^awci,  1853,  vol.  i.  pp.  338,  352. 
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Percentage  Composition  of  Vomit  in  a  case  of 
Bacterial  Fermentation. 


Water      .......  97'582 

Free  hydrocliloric  acid     .....  O'OSO 

Free  butyric  acid           .....  0-138 

Yellow  fatty  matter        .....  0-800 

Extract  soluble  in  alcohol          ....  0-242 

Gummy  extract  soluble  in  water           .          .          .  0-400 

Albumen  .......  0-200 

Alkaline  chlorides  and  basic  sulphates    .          .          .  0-458 

Calcium  phosphate         .....  0-100 


100-000 


In  this  case  butyric  acid  was  the  chief  acid  found,  and  there 
was  no  lactic  acid  present. 

In  the  case  in  which  Goodsir  ^  first  discovered  the  sarcina 
ventriculi,  a  careful  analysis  of  the  vomited  matters  was  made 
by  Wilson.  Hydrochloric  acid  was  found,  as  well  as  lactic 
acid,  but  acetic  acid  was  present  in  enormous  quantity  and 
formed  the  greater  proportion  of  the  free  acids  present  in  the 
stomach  contents.  The  presence  of  the  acetic  acid  in  such 
quantity  would  indicate  the  occurrence  of  the  acetic  acid 
fermentation  or  of  the  alcoholic  fermentation.^ 

As  reo-ards  the  presence  of  lactic  acid,  the  results  of  the 
investigation  by  Cahn  and  von  Mering  have  been  already  given 
in  discussing  the  amount  of  hydrochloric  acid  present  in  the 
stomach  contents  in  disease.  On  referring  to  the  table  (p.  85) 
it  wiU  be  seen  that  the  percentages  of  lactic  acid  and  of  volatile 
acids  found  in  the  three  cases  of  dilatation  of  the  stomach, 
without  obstructive  organic  disease,  were  not  greater  than 
those  which  might  be  found  under  normal  conditions.  In  the 
cases  of  ulcer  of  the  stomach  (Table,  p.  83)  similar  observations 
may  be  made,  except  with  regard  to  Case  4,  in  which  the 
amount  of  lactic  acid  was  0-149  per  cent.  These  results 
must  be  considered  only  as  meaning  that  in  some  cases  of 

1  "Anatomical  Memoirs."  1868,  vol.  ii.  p.  351.    The  original  paper  was  pub- 

^"""^  Fm-  mot  examples  of  the  analysis  of  the  stomach  contents,  see  Chapter 
V.  p.  141  c<  scq. 
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simple  dilatation  of  the  stomach,  and  in  some  cases  of  ulcer 
with  dilatation,  there  is  not  a  great  increase,  or  any  increase 
at  all,  of  the  organic  acidity  of  the  stomach.  On  the  other 
hand,  it  is  well  known  clinically  that  in  all  such  cases  as 
those  under  consideration  bacterial  fermentation  may  occur, 
and  that  it  may  produce  a  great  increase  in  the  organic  acidity 
of  the  stomach  contents. 

In  cases  of  organic  obstruction  of  the  pylorus,  due  to 
carcinoma  ventriculi,  very  high  degrees  of   acidity  of  the 
stomach  contents,  due  chiefly  to  lactic  acid,  may  be  found. 
Cahn  and  von  Mering's  results  are  shown  in  the  table  (p.  88). 
The  highest  degree  of  acidity  found  by  them  was  in  Case  2,  in 
which  0-63  per  cent  of  lactic  acid  was  present;  in  two  other 
cases  (Cases  1  and  7)  there  was  a  percentage  of  0-54  to  0-547 
lactic  acid ;  in  the  other  cases  a  smaller  percentage,  but  still  a 
high  one,  was  found.    In  these  cases  it  was  pointed  out  that 
the  amount  of  hydrochloric  acid  varied  at  different  times  in  the 
same  individual;  a  simHar  remark  applies  to  the  amount  of 
lactic  acid  present  in  the  same  stomach  at  different  times. 
Thus,  in  Case  1,  three  different  estimations  of  the  acidity  of  the 
stomach  contents  gave  0-162,  0-35,  and  0-547  per  cent  lactic 
acid.    In  Cases  3  and  4  there  was  a  similar  variation  in  the 
amount  of  acid  present. 

2.  aase&  of  the  Stomach  in  Bisease.—ln  the  healthy  stomach 
the  gases  present  are  nitrogen  and  oxygen,  which  are  contained 
m  the  swallowed  air.    In  some  cases  there  may  be  an  excess  ' 
of  carbonic  acid  due  to  the  decomposition  of  the  carbonates  of 
the  food  by  the  hydrochloric  acid  of  the  gastric  juice,  or  to  the 
decomposition  of  the  carbonates  of  the  alkaline  saliva 

accolaitT\t^'  composition,  and 

distinguished :  m  one  the  gas  being  composed  of  nitron-en 
oxygen,  and  carbonic  acid;  in  the  other,  of  the  same  gLes' 

r  droaJn  'ti  '  r  .  T"'''"'^  ^"^"^  sulphuretted 
ates  o?  th.  f  .       f''     '''''  t°  the  carbon- 

c!l  f  r     ?  swallowed  saliva,  which  in  some 

ases  of  disordered  digestion  (hyperacidity)  is  greatly  increased 
carlJr  f  ^  swallowed  leads  to  the  evolution  of 
carbonic  acid  gas  which  is  eructated;  or  it  is  due  to  the 
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entrance  into  the  stomach  of  the  alkaline  fluids  of  the  duo- 
denum which  are  decomposed  by  the  gastric  juice,  evolving 
carbonic  acid ;  or  to  the  entrance  of  gas  from  the  intestines ; 
or  to  swallowed  air.    In  hysterical  flatulence,  the  large  amount 
of  gas  sometimes  eructated  has  been  ascribed  either  to  swallowed 
air  or  to  a  diffusion  of  carbonic  acid  from  the  blood.    There  is 
some  evidence  that  the  second  event  can  occur ;  but  swallowed 
air  is  sometimes  a  cause  of  the  fiatulence,  and  also  the  entrance  of 
sas  into  the  stomach  from  the  intestine.    The  commonest  cause 
of  eructation  of  gas  is,  however,  the  bacterial  fermentation  of 
food  which  occurs  in  the  stomach  and  intestine.    The  forma- 
tion of  carbonic  acid  and  hydrogen  by  the  lactic  acid,  butyric 
acid,  and  alcoholic  fermentations  has  already  been  described 
(p.  74  ei!  seq?) ;  and  in  severe  cases  of  flatulence  (excluding 
"  hysterical "  flatulence)  the  evolution  of  gas  is  due  to  the 
occurrence  of  one  or  other  of  these  kinds  of  fermentation.  In 
these  cases  the  gas  eructated  is  composed  of  nitrogen  and 
oxygen  (derived  from  the  air)  and  a  large  quantity  of  carbonic 
acid,  together  with  varying  proportions  of  hydrogen. 

In  other,  but  rare,  cases  the  eructations  contain  marsh  gas 
(CH  )  and  are  inflammable.  In  one  such  case  described  by 
M'Naught,  the  gas  had  the  following  composition :  9-2  per  cent 
of  atmospheric  air,  56  per  cent  of  carbonic  acid  (COg),  28  per 
cent  of  hydrogen  (H),  and  6-8  per  cent  of  marsh  gas  (CH^). 

Marsh  gas  is  formed  from  decaying  vegetable  matter,  and 
is  a  product  of  the  decomposition  of  albuminous  substances 
(p.  78).    According  to  van  Tieghem  and  Tappeiner  (p.  75)  the 
butyric  acid  bacillus  is  capable  of  forming  from  cellulose  both 
marsh  gas  and  sulphuretted  hydrogen.    This  is,  however,  a 
result  which  has  not  been  shown  to  occur  in  the  stomach,  and 
it  is  improbable  that  it  does  occur.    Putrefactive  decomposition 
of  proteids  may,  in  rare  instances,  occur  in  the  stomach  as  the 
result  of  long  standing  retention  of  food  in  cases  of  dilatation 
due  to  organic  disease;  but  it  more  commonly  results  from 
takincT  as  food,  articles  of  diet  in  a  state  of  incipient  decom- 
position     In  some  of  these  cases  the  eructations  contain 
sulphuretted  hydrogen,  directly  obtained  from  the  decomposed 
products  in  the  food  by  means  of  the  acid  in  the  stomach.  On 
the  other  hand,  when  the  gases  are  not  directly  derived  from 
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decomposed  products  iu  the  swallowed  food,  they  are  formed 
by  putrefaction  of  the  albuminous  contents  of  the  intestinal 
tract.  It  seems  probable  that  in  the  majority  of  these  cases, 
the  inflammable  gas  (marsh  gas)  is  derived  from  the  intestine 
where  putrefactive  decomposition  of  proteids  readily  occurs. 
This  appears  to  have  been  the  condition  in  M'Naught's  case 
already  quoted.  Taking  all  the  facts  together — especially  the 
greater  ease  with  which  putrefaction  occurs  in  the  intestine 
than  in  the  stomach — it  may  be  concluded  as  probable,  as 
Hoppe-Seyler  considers,  that  the  marsh  gas  eructated  in  some 
cases  of  disease  is  formed  in  the  intestine  and  not  in  the 
stomach. 

As  examples  of  the  composition  of  eructated  gases  the 
following  analyses  ^  may  be  given  : — 


Popoff. 

Schultzen. 

Ewald  and 
Rupstein. 

Frerichs. 

Carbonic  acid,  COo 
Hydrogen,  B.^  \ 
Nitrogen,  No  . 
Oxygen,  Oo  '  . 
Max'sli  gas,  CH4 

12-82 
32-32 
46-96 
7-90 

26-56 

32 -  .30 

33-  44 
7-36 
0-34 

17-40 
21-52 
46-44 
11-91 
2-71 

20-57 
20-57 
41-38 
6 -.52 
10-75 

The  Digestive  Activity  of  the  Gastric  Juice  in  Disease  and  the 
Variations  in  the  Mechanical  Movements  of  the  Stomach. — The 
increase  or  diminution  in  the  amount  of  hydrochloric  acid  with  • 
or  without  the  presence  of  organic  acids  and  the  evolution  of 
gas  is  only  one  part  of  the  changes  which  may  occur  in  the 
stomach  in  disease.  There  are  also  changes  in  the  amount  of 
pepsin  secreted,  in  the  movements,  and  in  the  absorptive 
activity  of  the  organ.  The  chief  changes  occur  in  the  amount 
of  pepsin  secreted  and  in  the  mechanical  movements  of  the 
organ.  The  digestion  and  manipulation  of  the  mLxed  food 
in  the  stomach  does  not  depend  on  any  one  function  of  the 
organ;  besides  the  fermentative  changes  produced  by  the 
pepsin-hydrochloric  acid  of  the  gastric  juice,  efficient  digestion 

1  See  Halliburton's  "Chemical  Physiology  and  Pathology,"  p.  651;  and 
Gan.gees  "Physiological  Chemistry,"  vol.  ii.  p.  174;  Popoff,  £crl.  Mm. 
Wchmchr  1870,  Nos.  38  and  40  ;  Schultzen,  Arch.  f.  Anat.  u.  Physiol,  1864, 
p.  ^91  ;  Ewald  and  Rupstein,  Arch.  f.  Anat.  u.  Physiol.,  1874,  p.  217. 
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cannot  occur  unless  the  normal  movements  of  the  organ  are 
continuous  throughout  the  whole  period  of  digestion ;  for, 
however  powerful  the  gastric  juice  may  be,  the  food  must  be 
intimately  mixed  for  the  chemical  process  to  be  accomplished 
within  a  certain  time,  and  it  must  after  the  process  is  ended 
be  completely  propelled  through  the  pylorus. 

3.  The  Digestive  Activity  of  the  Gastric  Juice  in  Disease. — 
No  quantitative  estimation  of  pepsin  as  a  substance  that  is  of 
any  practical  value  can  be  made ;  the  amount  contained  in 
a  particular  liquid  obtained  from  the  stomach  is  gauged  by 
the  rapidity  of  its  action  on  albuminous  substances  {e.g.  egg- 
albumin)  at  a  certain  temperature  (35°  to  40°  C.)  in  the 
presence  of  0-2  per  cent  hydrochloric  acid. 

The  digestive  activity  of  the  gastric  juice  may  be  tested  in 
a  particular  individual  in  two  ways  : — 

(a)  Either  by  giving  a  test-meal  and  ascertaining  its 
digestibility  by  an  examination  of  the  stomach  contents  which 
are  removed  some  time  afterwards ; 

(&)  Or  during  fasting,  by  exciting  the  stomach  to  secrete 
in  various  ways  and  removing  the  stomach  contents  in  ten 
to  fifteen  minutes  (see  Chapter  V.). 

Leube  used  in  his  investigation  of  the  digestive  activity  of 
the  stomach  a  test-meal  of  soup,  a  large  beef-steak,  and  a 
small  white  roll.    After  seven  hours,  during  which  no  other 
food  was  taken,  the  stomach  was  washed  out  with  a  minimum 
of  water  and  the  washings  tested.    Undigested  residue  was 
obtained  if  the  digestion  was  not  complete,  but  in  cases  of 
healthy  people,  with  one  or  two  exceptions,  the  digestion  of 
this  meal  was  complete  in  seven   hours.    He  tested  the 
secretory  activity  of  the  stomach  by  injecting  into  the  stomach 
100  cc   of  ice-cold  water,  removing  it  in  ten  minutes  by 
addincr  200   cc.  of  water.    The   digestive  activity  of  this 
liquid!  made  to  the  proper  degree  of  acidity  by  means  of 
hydrochloric  acid,  was  tested  by  placing  some  coagulated  egg- 
albumin  into  it  and  allowing  it  to  stand  at  the  temperature 
of  the  body  in  an  incubator.    In  all  cases  the  same  amount 
of  ec-albumin  was  used  so  that  a  comparison  could  be  made 
of  the  digestive  activity  of  the  juice  in  the  cases  observed 
Without  discussing  at  this  point  the  value  of  these  methods, 


A  CTIVITY  OF  STOMA  CH  FERMENTS.         i  o  i 

the  results  obtained  by  Leube  and  by  other  observers  using 
similar  methods  may  be  described. 

In  five  healthy  individuals,  Leube  found  that  this  test- 
meal  was  completely  digested  in  seven  hours,  and  that  the 
gastric  juice  removed  from  the  stomach  digested  the  egg- 
albumin  in  from  one  to  two  hours.  In  two  apparently 
healthy  individuals  this  was,  however,  not  the  case,  viz.  the 
test-meal  was  not  digested  in  seven  hours,  and  the  digestive 
activity  of  the  gastric  juice  was  very  small. 

Fourteen  cases  of  "  nervous  dyspepsia  "  were  examined  :  in 
twelve  the  test-meal  was  digested  in  seven  hours,  in  two  it 
was  undigested.  In  these  last,  the  activity  of  the  gastric 
juice,  tested  separately,  was  greatly  diminished.  Out  of  eight 
cases  in  which  the  amount  of  hydrochloric  acid  was  tested, 
five  showed  a  deficiency.  According  to  these  results,  there- 
fore, in  the  majority  of  cases  of  "nervous  dyspepsia,"  the 
chemical  digestive  power  of  the  stomach  is  not  diminished  to 
any  extent. 

In  nine  cases  of  "  chronic  dyspepsia "  the  test-meal  was 
undigested  in  seven  hours,  and  the  activity  of  the  gastric 
juice  was  greatly  diminished,  the  diminution  varying  in 
individual  cases.  In  six  cases  of  chronic  dyspepsia  with 
dilatation  of  the  stomach  a  similar  result  was  obtained ;  also 
in  three  cases  of  carcinoma  ventriculi. 

The  non-digestion  of  the  test-meal  and  the  insufficiency  in 
the  digestive  activity  of  the  gastric  juice  are  most  marked  in 
cases  of  acute  catarrh  of  the  stomach.  During  the  acute 
attack  the  test-meal  was  undigested;  during  convalescence  it 
was  digested,  and  the  gastric  juice  secreted  was  very  active. 
In  atrophic  stomach  catarrh,  Jaworski  found  in  some  cases  a 
diminution  of  pepsin,  and  in  some  cases  of  pulmonary  tuber- 
culosis Brieger  found  that  there  was  a  general  insufficiency  of 
the  secretion  of  gastric  juice. 

Korczynski  and  Jaworski  investigating  twenty-four  cases 
of  ulcer  of  the  stomach  by  means  of  a  test-meal  of  egg-albumin 
found  that  the  digestive  activity  was  increased. 

Ptiegel,  and  Gluzinski  and  Jaworski  found  in  some  patients 
not  suffering  from  ulcer,  hypersecretion  and  increased  activity 
ot  the  gastric  juice. 
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On  the  whole,  the  conclusion  is  that  in  the  majority  of 
cases  of  functional  disorder  of  the  stomach,  there  is  but  little 
diminution  in  the  amount  of  pepsin  secreted ;  that  in  fact  the 
secretion  of  hydrochloric  acid  is  more  sensitive  to  disease  than 
that  of  pepsin.  In  organic  disease  of  the  mucous  membrane, 
such  as  occurs  in  inflammation,  degeneration,  and  in  cancer,  the 
secretion  of  pepsin  is,  however,  profoundly  affected. 

Pepsinogen. — It  was  previously  stated  that  pepsinogen  was 
the  precursor  of  pepsin,  that  it  was  secreted  as  such  by  the 
glands  and  transformed  into  pepsin  by  means  of  the 
hydrochloric  acid.  In  disease,  therefore,  it  is  quite  possible 
that  pepsinogen  may  be  secreted  and  not  become  transformed 
into  pepsin,  owing  to  the  deficiency  or  absence  of  hydrochloric 
acid.  This  question,  however,  is  very  difficult  to  investigate, 
inasmuch  as  the  separation  of  pepsin  and  pepsinogen  requires 
very  careful  procedure :  the  chief  differences  between  the  two 
substances  being  that  pepsin  is  destroyed  by  sodium  carbonate, 
and  that  pepsinogen  is  precipitated  and  destroyed  by  a  current 
of  carbonic  acid  passed  through  its  solution  (Langley).  It  is 
easy  to  prove  in  a  liquid  removed  from  the  stomach  that  both 
pepsin  and  pepsinogen  are  absent,  but  very  difficult  to  show 
that  one  or  other  or  both  are  present.  Pepsinogen  is  more 
resistant  than  pepsin  ;  and,  according  to  Boas,i  it  may  be  found 
in  acute  catarrh  and  in  cancer  of  the  stomach,  when  pepsin  is 
absent.  Further  investigation  is  needed,  however,  before  the 
question  of  the  occurrence  of  pepsinogen  in  disease  can  be 
discussed :  all  that  can  be  said  is  that  it  is  probable,  that  in 
some  cases  where  there  is  a  deficiency  of  secretion  of  hydro- 
chloric acid,  pepsinogen  and  not  pepsin  may  be  found  m  the 
stomach  contents.  In  neutral  or  very  slightly  acid  vomit  in 
cases  of  catarrh,  the  liquid  when  made  acid  may  show  great 
di"-estive  activity  (Chapter  V.  p.  141) ;  but  this  is  no  proof  that 
pepsinogen  is  present  and  transformed  by  the  addition  of  the  acid, 
as  pepsin  in  a  similar  liquid  would  act  in  the  same  manner. 

Curdling  Ferment  {Rennet). —  presence  of  this  in 
disease  has  been  investigated  by  Boas,^  and  Boas  and  Tozebmski. 
The  curdling  ferment  has  a  precursor  which  bears  the  same 

1  "Diacmostik  u.  Therapie  der  Magenkrankheiten,"  3rd  ed.  parti,  p.  22. 
°  2  Qp_  cit.  part  i.  p.  190. 
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relation  to  it  as  pepsinogen  does  to  pepsin,  and  is  transformed 
into  the  ferment  by  the  action  of  acid  and  of  warmth.  These 
observers  found  that  the  ferment  was  present  in  varying  amounts 
in  different  conditions  of  the  stomach.  It  might  be  normal  in 
amount,  even  in  the  presence  of  a  varying  amount  of  hydro- 
chloric acid :  as  in  "  neuroses "  of  the  stomach.  It  might  be 
greatly  diminished;  as  in  serious  organic  disease — catarrh, 
carcinoma,  or  degeneration  of  the  mucous  membrane. 

4.  Variations  in  the  Movements  of  the  Stomach  (see  also 
Chapters  V.  and  XIV.). — Unless  the  normal  movements  of 
the  stomach  go  on  during  the  whole  time  the  food  is  in  the 
organ,  digestion,  even  in  the  presence  of  a  normal  secretion  of 
gastric  juice,  is  not  only  not  complete,  since  the  digesting  food 
is  not  intimately  mixed,  but  the  stomach  is  never  completely 
emptied  since  the  organ  is  incapable  of  propelling  the  last 
portion  of  its  contents  into  the  duodenum.  These  two  results 
are  of  great  importance  in  the  pathology  of  indigestion  of 
food;  imdigested  or  imperfectly  digested  food  is  propelled  in 
the  one  case  into  the  duodenum,  and  in  the  other  the  stomach 
always  contains  some  food  which  may  undergo  bacterial 
fermentation. 

Variations  in  the  movements  of  the  stomach  are  of  two 
kinds ;  either  in  the  form  of  increased  or  in  that  of  diminished 
movement,  the  latter  being  by  far  the  most  common  change. 

Increased  movements  of  the  stomach  occur  both  in 
functional  and  in  organic  diseases  of  the  organ.  Thus  they 
are  a  feature  of  some  cases  of  lienteric  diarrhoea,  and  of 
gastro-intestinal  disorder,  especially  in  children.  Shortly  after 
food  has  been  taken,  there  is  rapid  peristalsis  starting  from 
the  stomach  and  leading  to  the  passage  of  a  -liquid  stool, 
which  in  children  at  any  rate  often  contains  undigested  food. 
Such  a  condition  must  be  described  as  one  of  increased  reflex 
excitability.  An  increase  of  reflex  excitability  of  the  move- 
ments is  observed  in  other  cases  of  functional  disease,  especially 
in  cases  of  gastric  irritation  and  of  neurosis. 

Thus  spasm  may  occur,  either  of  the  orifices  {e.g.  of  the 
cardia)  or  of  the  whole  stomach.  The  latter  is  seen  when  the 
stomach  contains  very  irritating  food ;  the  former  is  observed 
in  neurotic  individuals,  and  occurs  in  relation  to  food. 
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In  organic  disease  increased  movements  are  observed  when 
there  is  pyloric  obstruction,  the  peristaltic  movements  being 
increased  to  overcome  the  obstruction  (see  "  Dilatation  of  the 
Stomach,"  Chapter  XIV.). 

In  most  cases  of  functional  and  organic  disease,  the  move- 
ments of  the  organ  are  diminished,  and  this  condition  is  called 
atony  or  myasthenia  (Boas). 

In  cases  of  dilatation  of  the  organ,  the  movements  are 
diminished;  dilatation  is,  so  to  speak,  the  expression  of  a 
diminution  in  the  movements.  But  the  movements  may  be 
diminished  even  when  no  dilatation  of  the  organ  can  be 
detected. 

Thus  in  chronic  gastric  catarrh,  in  "  nervous  dyspepsia," 
and  in  dyspepsia  in  pulmonary  tuberculosis,  the  movements 
have  been  found  diminished  (Klemperer,  Herzog).  In  ulcer, 
Korczynski  and  Jaworski  also  found  a  deficiency  of  movement ; 
and  a  similar  observation  was  made  by  Klemperer  in  cancer 
of  the  pylorus. 

The  results  of  these  direct  observations  confirm  what  has 
been  noticed  from  clinical  observation  of  these  cases.  Defi- 
ciency of  movement  plays  as  great  a  part  in  the  production  of 
disordered  digestion  as  deficiency  of  secretion  of  gastric  juice. 
It  is  the  direct  result,  as  has  been  pointed  out,  of  irregularity 
of  diet,  of  the  partaking  of  too  large  meals,  and  of  meals  with 
a  large  quantity  of  indigestible  matter  or  of  food  accessories, 
whereby  the  organ  has  more  than  it  can  digest  or  manipulate, 
and  is  active  for  too  long  a  period.  The  over-worked  organ 
at  last  ceases  to  respond  to  stimulation,  and  not  only  the 
secretion  but  the  movements  diminish  and  finally  cease. 
Indeed,  a  large  meal  may  in  some  cases  induce  an  actual 
paralysis  of  the  stomach  wall,  with  the  production  of  sudden 
and  acute  dilatation,  threatening  life  or  even  causing  death 
(see  "  Dilatation  of  the  Stomach,"  Chapter  XIV.). 

This  is  a  rare  event,  but  a  deficiency  of  movement  of  the 
stomach  from  whatever  cause  is  greatly  influenced  by  the 
character  of  the  food  taken,  so  that  large  meals,  or  meals 
composed  of  improper  and  indigestible  food,  aggravate  the 
condition. 

Another  cause  of  deficient  movement  of  the  stomach  is  to 
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be  ascribed  not  directly  to  the  food  taken,  but  to  some  general 
condition  of  the  body  which  reacts  on  the  organ.  Although 
not  actually  proved  by  experiment,  it  may  be  concluded  as 
probable  and-  exj^lanatory  of  some  of  the  symptoms  observed, 
that  in  fever,  ancemia,  and  in  chronic  wasting  diseases,  such 
as  cancer  and  pulmonary  tuberculosis,  there  is  a  deficiency  in 
the  movements  of  the  stomach.  The  state  of  fever  tends  to 
diminish  muscular  movements,  both  voluntary  and  involuntary  ; 
and  an  anaemic  condition,  whether  as  regards  simply  diminu- 
tion of  the  haemoglobin  or  of  the  red  corpuscles,  produces  the 
same  effect. 

The  nervous  system  plays  a  great  part  in  producing  a 
deficiency  of  movement  of  the  stomach,  a  deficiency  which 
may  be  the  commencement  of  dilatation  of  the  organ  of 
varying  degree.  This  is  observed  not  only  in  the  cases 
classed  as  nervous  dyspepsia,  but  in  very  many  cases  of 
functional  disorder  which  develop  in  consequence  of  the  mode 
of  life  of  the  individual,  or  which  are  associated  with  certain 
conditions  of  nervous  irritabihty,  especially  in  women  (Chapter 
VII.).  In  organic  disease  of  the  stomach  the  movements  are 
often  greatly  diminished  :  in  ulcer  and  cancer,  and  in  extensive 
degeneration  of  the  mucous  membrane  of  the  stomach. 

There  may  be  an  actual  mechanical  hampering  of  the 
movements  from  external  causes,  such  as  pressure  on  the 
duodenum  near  the  pylorus,  adhesions  round  the  organ  near 
the  pylorus  or  near  the  cardia,  in  some  instances  due  to  old 
peritonitis,  in  others  to  a  healed  pleurisy  with  retraction, 
especially  when  left-sided. 

^  The  most  important  final  result  of  deficiency  in  the  motor 
activity  is  dilatation  of  the  organ  with  or  without  bacterial 
fermentation  of  the  food,  this  dilatation  being,  as  has  been 
previously  remarked,  an  expression  of  the  deficiency  of  move- 
ment. Another  result  is  flaccidity  and  patency  of  the  pylorus, 
which  allows  the  fluids  and  gases  of  the  small  intestine  to 
enter  the  stomach. 

5.  Absorption  ly  the  Stomach  in  Disease. — It  was  stated 
(p.  26)  that  normally  the  stomach  did  not  absorb  the 
water  drunk,  but  that  it  did  absorb  salts  to  some  extent, 
and  to  a  greater  extent  alcohol  and  sugars  (lactose,  maltose. 
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glucose,  and  cane-sugar  after  transformation).  Peptones  are 
absorbed  to  a  slight  extent,  and  during  the  process  disappear 
as  such,  being  retransformed  by  the  mucous  membrane  into 
the  proteids  of  the  blood.  Eeasons  have  been  given  which 
render  it  probable  that  most  of  the  digested  proteids  pass  into 
the  duodenum,  to  be  further  acted  upon  by  the  pancreatic 
juice  and  the  bile,  so  that  the  non-absorption  of  peptones  by 
the  stomach  must  be  considered  as  a  subsidiary  matter  in 
disease. 

As  regards  the  water  drunk,  there  is  much  evidence  to 
show  that  very  little  is  absorbed  by  the  diseased  stomach. 
Thus,  in  a  dilated  stomach,  the  contents  of  the  stomach 
contain  a  large  quantity  of  water,  even  many  hours  after 
food ;  also,  when  the  stomach  is  washed  out,  and  liquid  food 
again  introduced,  this  disappears  only  in  small  quantity  after 
the  lapse  of  hours.    In  such  cases  of  disease  there  is  therefore 
very  little,  if  any,  absorption  of  -water  by  the  stomach:  and 
the  same  may  be  said  of  cases  where  there  is  a  deficiency  of 
movement  without  dilatation.    The  absorption  by  the  stomach 
depends  on  the  proper  continuance  of  the  blood-supply  to  the 
organ,  and  to  some  extent  on  the  degree  of  concentration  of 
the  stomach  contents.    In  disease,  absorption  may  be  influenced 
by  two  conditions.    The  first  is  the  secretion  by  the  stomach 
of  a  large  excess  of  mucus  (as  in  catarrh),  which  lines  the 
mucous  membrane,  and  acts  as  a  mechanical  barrier  to  absorp- 
tion.   The  second  is  the  state  of  congestion  of  the  organ.  In 
both  mechanical  and  active  congestion,  the  tendency  is  to 
stasis  of  the  blood-stream,  in  the  first  case  due  to  an  obstruc- 
tion of  the  venous  circulation,  in  the  second  to  an  effect  on 
the  arteries,  leading  to  stoppage  of  the  circulation.  Both 
these  conditions  are  very  different  therefore  from  the  increased 
blood-supply  of  the  stomach  during  digestion,  for  in  this  case, 
as  in  the  first  stage  of  active  congestion,  there  is  an  increased 
flow  of  blood  through  the  vessels  with  no  tendency  to  stasis. 
This  increased  flow  of  blood,  or  "  blushing  of  the  stomach,"  is 
the  great  aid  to  absorption. 

The  non-absorption  of  the  sugars  by  the  stomach  m  cases 
where  there  is  delay  of  food  in  the  organ,  is  an  important 
factor  in  the  production  of  symptoms,  since  it  is  the  sugars 


ABSORPTION  BY  THE  STOMACH. 


which  imdergo  bacterial  fermentation  leading  to  the  formation 
of  gases  and  of  organic  acids. 

There  is  as  yet  no  accurate  method  by  which  the 
absorption  of  sugars  and  of  peptones  by  the  stomach  in 
diseased  conditions  can  be  studied.  Attempts  have  been 
made  to  study  the  absorptive  activity  of  the  stomach  by 
means  of  iodide  of  potassium,  a  rapidly  diffusible  salt  which, 
when  taken  into  the  stomach,  is  excreted  in  a  few  minutes  in 
the  saliva  and  the  urine.  The  results  which  have  been 
obtained  are  not  without  interest,  but  must  be  considered  as 
referring  chiefly  to  the  particular  salt  used,  since  all  substances 
are  not  absorbed  in  the  same  way.  The  sugars  and  albumoses 
have  to  be  transformed  (p.  25)  before  they  enter  the  blood- 
stream ;  iodide  of  potassium  is  absorbed  as  such,  and  is  excreted 
in  the  saliva  and  urine  as  a  simple  iodide.  It  may  readily  be 
detected  in  these  liquids  b}^  adding  to  them  a  little  fuming 
nitric  acid,  which  sets  free  the  iodine.  The  presence  of  this 
is  indicated  in  small  amounts  by  turning  starch  paper  a 
violet-red,  or  in  large  amounts  by  turning  it  blue.  The  iodine 
may  also  be  separated  by  adding  chloroform  and  shaking ; 
chloroform  dissolves  it,  and  sinks  to  the  bottom  of  the 
mixture  as  a  red  liquid. 

Zweifel,^  in  using  this  method  for  testing  the  absorptive 
activity  of  the  stomach,  gave  about  3  grams  (0-2  gramme)  of 
iodide  of  potassium  in  a  gelatin  capsule;  'd\  oz.  of  water 
(100  cc.)  being  drunk  at  the  same  time.  He  found  that  on 
an  average,  in  twenty  different  healthy  individuals,  the  iodide 
could  be  detected  in  the  saliva  in  from  eight  -to  ten  minutes. 
It  appeared  somewhat  later  in  the  urine.  The  absorption  time 
does  not  vary  much  in  the  same  individual,  except  when  the 
stomach  is  full.  In  this  case  the  absorption  time  is  not  only 
prolonged,  but  is  very  irregular  in  the  same  individual.  This 
prolongation  of  absorption  in  a  full  stomach  is  probably  due 
not  only  to  the  dilution  of  the  iodide  by  the  stomach  contents, 
but  to  the  fact  that  the  salivary  glands  are  not  so  active  some 
time  after  a  meal  as  in  the  fasting  condition.    The  results  of 

1  "  Die  Resovptionsverhaltnisse  der  menschlichen  Magcnschleimliaut,"  Bcui- 
scJuis  Arch.  f.  klin.  Med.,  Leipzig,  Bd.  xxxix.  p.  349,  1886.  In  this  paper  an 
abstract  of  the  previous  work  on  the  subject  is  given. 
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these  experiments  are  indeed  somewhat  minimised  from  our 
present  point  of  view  by  the  fact  that  it  is  not  only  the 
absorptive  activity  of  the  stomach  that  is  being  investigated, 
but  also  the  excretory  activity  of  the  salivary  glands.  Moreover, 
it  is  not  at  all  certain  that  the  gelatin  capsule  with  the  water 
swallowed  does  remain  in  the  empty  stomach.  A  small  amount 
of  gastric  juice  would  be  secreted,  which  would  readily  dissolve 
the  gelatin,  setting  free  the  iodide ;  but  it  is  quite  possible, 
and  indeed  probable,  from  what  we  now  know  of  the  absorp- 
tion of  water  in  the  stomach,  that  most  of  the  Uquid  containing 
the  iodide  passes  rapidly  through  the  pylorus.  The  results  of 
the  experiments  may  therefore  express  not  only  the  absorptive 
activity  of  the  stomach  and  the  excretory  activity  of  the 
salivary  glands,  but  also  the  absorptive  activity  of  the  small 
intestine. 

Bearing  these  criticisms  in  mind,  Zweifel's  conclusions, 
which  more  or  less  confirm  those  of  previous  observers,  who 
used  a  similar  method,  may  be  considered. 

His  conclusions  are  that  in  nearly  all  diseases  of  the 
stomach  there  is  a  tendency  to  prolongation  of  the  absorption ; 
greatest  in  dilatation  and  in  carcinoma  of  the  stomach,  least  in 
chronic  catarrh,  and  only  slight  in  ulcer.  In  the.  early  stages 
of  ulcer,  however,  the  absorption  time  may  be  greatly  pro- 
longed. Moreover,  if  in  the  fasting  stomach,  the  absorption 
time  of  iodide  of  potassium  is  greater  than  twenty  minutes, 
there  is  a  probability,  if  ulcer  be  excluded,  that  the  case  is 
one  of  stomach  dilatation,  or  carcinoma  pylori.  ISTo  differential 
diagnosis  by  this  method  can  be  made  between  ulcer  and 
chronic  catarrh  of  the  stomach;  and  both  in  ulcer  and  in 
dilatation  the  absorptive  activity  of  the  organ  may  become 
normal  under  treatment.  Zweifel  does  not  consider  that  the 
results  of  this  method  of  testing  the  absorptive  activity  of 
the  stomach  are  of  great  importance  in  the  diagnosis  in  this 
particular  instance ;  but  they  may  be  of  help  in  addition  to 
the  clinical  features  of  the  case,  and  to  the  chemical  examina- 
tion of  the  digestive  activity. 

Several  cases  of  fever  were  examined  by  him :  pulmonary 
tuberculosis,  pneumonia,  and  typhoid  fever,  in  some  of  which 
the  temperature  was  rising  and  in  others  falhng.    The  absorp- 
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tion  time  was  prolonged  as  compared  with  an  afebrile  individual, 
and  bore  no  relation  to  the  degree  of  fever.  Granting  that  the 
method  used  is  a  test  of  the  absorptive  activity  of  the  stomach, 
it  would  appear  probable  that  the  prolongation  of  the  absorp- 
tion time  is  dependent  on  altered  conditions  of  circulation  in 
the  stomach,  that  is  to  an  irregularity  in  the  normal  response  to 
stimulus  of  the  blood  vessels  of  the  organ. 

Summary. — The  functions  of  the  stomach  which  are 
mainly  altered  in  disease  are  the  chemical  processes  of 
digestion,  dependent  on  the  secretion  of  an  adequate 
quantity  of  hydrochloric  acid  and  of  pepsin,  and  the  move- 
ments of  the  organ.  Absorption  by  the  diseased  stomach  is  a 
condition  so  little  known  that  no  adequate  account  can  be 
given  of  it.  In  disease,  the  functions  of  the  organ  may  be 
either  increased  or  diminished.  The  gastric  juice  is  secreted 
in  response  to  the  stimulus  of  the  food  even  when  it  is  in  the 
mouth,  but  much  more  so  when  it  is  in  the  stomach.  The 
direct  exciter  of  the  movements  of  the  stomach  is  the  presence 
of  food  in  the  organ.  If  the  stimulus  is  increased  in  an 
individual  case,  these  functions  will  up  to  a  certain  point  also 
be  increased.  An  increased  stimulus  would  be  such  as  an 
increased  quantity  of  food  and  an  increase  in  the  condiments 
and  of  the  other  food  accessories.  The  food  accessories, 
especially  alcoholic  drink  and  tea,  are  irritants  in  excess' 
An  increased  stimulus  leading  to  increased  function  of  an 
organ  soon  becomes  an  irritant  leading  to  diminished  function. 
This  is  the  case  with  food,  for  if  this  is  taken  in  repeatedly 
large  quantities,  or  with  a  large  amount  of  food  accessories,  the 
functions  of  the  stomach  are  diminished  and  indigestion  of 
food  results.  Two  stages  may  thus  be  distinguished,  the  early 
stage  of  increased  function,  and  the  later  stage  of  diminished 
function.  In  disease,  both  functional  and  organic,  of  the 
stomach,  it  is  usually  the  second  stage  which  comes  under 
notice ;  the  first  stage  being  usually  of  short  duration.  The 
various  degrees,  however,  in  which  the  secretion  of  gastric 
juice  and  the  movements  of  the  organ  are  affected  in  disease 
of  the  stomach  are  of  prime  importance  in  diagnosis  and  treat- 
ment; and  in  each  individual  case  it  is  the  object  of  the 
physician  to  discover  how  far  these  functions  are  affected 
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This  is  by  no  means  an  easy  task ;  but  in  many  cases  it  is 
readily  determined  which  function  is  tlie  most  affected. 
What  is  known  on  the  subject  may  be  conveniently  and 
shortly  stated  in  the  following  table  : — 


Pepsin. 

HCl. 

Moveineiit.s. 

Absorption. 

1.  Gastric    irritation  due^i 
to     irregularities    in  J- 
diet :  early  stage       .  J 

Increased. 

Increased. 

Increased 
or 

diminished. 

Doubtful. 

Do.  late  stage 

Diminished. 

Diminished. 

Diminished. 

Slightly 
diminished. 

2.  Gastric  insufficiency 

Diminished. 

Diminished. 

Diminished. 

Slightly 
diminished. 

0.  OiHOIllO  CdLallil     .           .  J 

4.  Dilatation,  simple        .  | 

Affected  in 
prolonged 
cases. 

Diminished. 

Diminished. 

diminished. 

5.  Acute  catarrh      .       .  "j 

6.  Atrophy     of     mucous  j- 

membrane  .       .  .J 

Greatly 
diminished 
or  absent. 

Greatly 
diminished 
or  absent. 

Greatly 
diminished. 

Diminished. 

7.  Ulcus  ventriculi    .       .  -| 

Normal  or 
increased. 

Normal  or 
increased. 

Diminished. 

Diminished. 

8.  Carcinoma  ventriculi    .  -| 

Normal  or 
diminished. 

Diminished 
or  absent. 

Diminished. 

Diminished. 

9.  Fever  .... 

Diminished. 

Diminished. 

Diminished. 

Diminished. 

10.  Anaemia 

Diminished. 

Diminished. 

Diminished. 

Doubtful. 

11.  "Nervous"  dyspepsia  . 

Normal. 

Normal 
or  variable. 

Normal  or 
diminished, 
variable. 

Normal. 

This  table  does  not  show  all  the  conditions  present  iii  each 
particular  disease,  and  the  variations  found  will  be  more  fully 
discussed  when  the  symptoms  are  considered.  It  may  be 
well,  however,  to  again  draw  attention  to  the  followmg 
points  : — 

1.  That  "chronic  dyspepsia"  is  a  condition  due  to  three 
several  changes  in  the  stomach  ;  two  of  which  are  functional, 
viz.  gastric  irritation  and  gastric  insufaciency,  and  one  of 
which  is  due  to  organic  disease,  chronic  catarrh. 

2.  In  these  conditions,  the  chief  change  in  the  stomach 
lies  in  alterations  in  the  secretion  of  the  hydrochloric  acid  and 
in  the  movements  of  the  organ :  the  secretion  of  pepsin  being 
affected  to  a  less  extent. 
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3.  That  a  profound  effect  ou  all  the  functions  of  the 
organ  is  observed  in  acute  catarrh  and  in  degeneration  of  the 
mucous  membrane. 

4.  That  in  ulcer  of  the  stomach,  the  secretion  of  the 
gastric  juice  may  not  only  be  normal,  but  actually  increased  in 
quantity. 

5.  That  in  cancer  of  the  stomach,  there  is  a  general 
diminution  in  the  quantity  of  pepsin  and  hydrochloric  acid 
secreted  and  in  the  movements  of  the  organ. 

In  all  these  cases,  it  may  be  said  that  the  functional 
activity  of  the  stomach  depends  on  the  duration  of  the 
diseased  condition,  but  even  in  the  last  stages  of  disease  the 
stomach  still  preserves  some  digestive  activity  and  some  degree 
of  movement.  With  acute  catarrh,  there  is  a  great  diminution 
aud  in  some  cases  a  cessation  of  functional  activity  of  the 
stomach ;  this  stage  lasting  only  a  short  time.  But  in  atrophy 
of  the  mucous  membrane,  whether  primarily  due  to  the  action 
of  corrosive  and  irritant  poisons  or  to  an  acute  or  subacute 
inflammation  becoming  chronic,  the  functional  activity  of  the 
stomach  is  permanently  affected. 

6.  Tlu  Process  of  Digestion  of  the  Mixed  Food  in  the 
Disordered  Stomach. — During  normal  digestion,  as  has  been 
already  fully  described,  the  following  events  take  place  in  the 
stomach. 

On  the  entrance  of  food  into  the  organ,  the  secretion  of 
gastric  juice  and  the  movements  at  once  commence,  and  the 
organ  assumes  a  pink  colour  owing  to  an  increase  of  flow  of 
blood  to  it.  During  the  process  of  digestion,  which  with  a 
moderately  large  meat  meal  lasts  from  five  to  seven  hours,  the 
hydrochloric  acid  of  the  gastric  juice  gradually  increases  ' to  a 
maximum  in  from  one  to  three  or  four  hours,  and  then 
gradually  decreases.  The  movements  also,  at  first  slight, 
gradually  increase  in  intensity.  During  digestion  the  orgaii  is 
practically  a  closed  bag,  and  although,  at  intervals,  a  small 
amount  of  the  liquid  food  is  discharged  through  the  pylorus, 
yet  the  greater  part  of  it  is  not  discharged  until  the  end  of 
digestion,  but  little  of  the  water  being  absorbed  by  the 
stomach.     At  the  end  of  digestion,  the  stomach  remains 
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quiescent,  but  in  a  contracted  state,  and  contains  a  small 
amount  of  neutral  or  slightly  alkaline  liquid  with  a  few  flakes 
of  mucus.  When  the  next  meal  is  taken,  the  processes  are 
repeated,  and  in  all  cases  without  any  sensation  on  the  part  of 
the  individual  except  one  of  repletion  and  contentment. 

In  disordered  digestion,  whether  there  is  organic  disease  of 
the  stomach  or  not,  the  conditions  are  very  different.  Digestion 
in  such  cases  has  to  be  carried  on  under  four  different 
conditions  : — 

1.  Where  there  is  an  increased  secretion  of  gastric  juice. 

2.  Where  there  is  a  diminished  functional  activity  of  the 
stomach. 

3.  In  the  presence  of  bacterial  fermentation  of  the  stomach 
contents. 

4.  In  varying  conditions  of  irritability  and  of  congestion 
of  the  stomach  walls. 

1.  When  there  is  hypersecretion  of  gastric  juice,  the 
chemical  processes  of  digestion  are  well  performed,  the  mixed 
food  being  rapidly  digested,  and  the  stomach  in  most  cases 
rapidly  emptied.  In  such  cases,  which  may  be  only  the  early 
stage  of  diminished  functional  activity  of  the  stomach,  there 
are°  symptoms  which  are  referable  to  the  high  degree  of 
acidity  of  the  stomach  contents.  Diminished  motor  activity 
may,  however,  be  associated  with  hypersecretion,  and  in  this 
case'  there  is  delay  of  food  in  the  organ  with  prolonged 
distress. 

2.  When  the  functions  of  the  stomach  are  diminished,  the 
chief  effect  on  digestion  is  that  the  process  is  delayed.  Such 
diminution  of  function  occurs  not  only  in  functional  disorder 
of  the  stomach,  but  also  in  cases  of  organic  disease 
such  as  long-standing  cases  of  ulcer  and  in  cancer.  The 
aeneral  result  is  delay  of  food  in  the  organ,  due  not  so 
much  to  the  absence  of  pepsin  as  to  the  dimmution  m  the 
amount  of  hydrochloric  acid  and  in  the  movements.  When 
a  mixed  meal  is  taken  in  such  conditions,  there  is  slow  mani- 
pulation of  the  food  and  slow  digestion  owing  to  the  msutti- 
ciencv  of  hydrochloric  acid  present,  which  never  rises  to  tlie 
normal  of  0-2  per  cent.    Instead  of  taking  five  to  seven  hours 
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to  digest,  the  food  remains  in  the  organ  for  over  seven  hours, 
and  the  stomach  is  not  empty  when  another  meal  is  taken. 
At  this  time,  or  before  this,  the  chemical  processes  of  digestion 
have  actually  ceased ;  no  more  pepsin  and  hydrochloric  acid  is 
secreted,  and  the  hydrochloric  acid  may  gradually  disappear  by 
absorption.  The  liquid  that  remains  is  in  part  expelled 
through  the  pylorus,  but  owing  to  the  weakness  of  the  muscles 
of  the  organs,  it  is  not  all  propelled,  and  some  remains. 
The  stomach,  therefore,  is  never  quite  empty,  and  the 
characters  of  its  contents  in  over  seven  hours  after  a  mixed 
meal  vary  in  different  cases,  according  to  the  functional 
activity  of  the  organ.  The  results  of  the  examination  of  the 
stomach  contents  are  more  fully  discussed  in  Chapter  V. ;  it 
is  sufficient  here  to  say  that  in  such  conditions  they  are 
divisible  into  three  classes  : — 

{a)  Those  very  acid,  with  a  large  amount  of  undigested 
residue  of  food,  and  with  peptones  in  solution. 

(5)  Those  slightly  acid  or  neutral,  with  very  little,  if  any, 
undigested  food ;  peptones  being  present,  and  often 
pepsin. 

(c)  Those  neutral  or  alkaline  with  a  sweetish  taste,  and 
containing  peptones,  and  in  some  cases  bile  and  liquid 
from  the  duodenum. 

The  delay  of  food  and  of  its  results,  as  just  indicated,  are  • 
greatly  increased  when  there  is  dilatation  of  the  stomach. 
In  such  cases,  whether  simple  or  obstructive,  the  stomach 
always  contains  a  liquid,  sometimes  in  large  quantities,  which 
cannot  pass  through  the  pylorus,  either  because  this  is 
obstructed  or  because  the  muscles  are  unable  to  propel  it 
forward. 

3.  The  presence  of  bacterial  fermentation  of  the  food  in  the 
stomach  is  of  great  importance  in  considering  the  digestion  of 
food  by  the  disordered  stomach.  The  two  conditions  which 
favour  it  are  the  diminution  in  the  amount  of  hydrochloric 
acid  secreted  and  the  delay  of  food  in  the  organ  owing  to  the 
weakness  of  its  muscular  walls.  The  products  of  bacterial 
fermentation  which  hinder  digestion  in  the  stomach  are 
derived  from  the  carbohydrates,  and  are  the  organic  acids  
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lactic,  butyric,  and  acetic  acids.  There  is  but  little  known  of 
the  products  of  the  bacterial  fermentation  of  proteids  in  the 
stomach,  and  even  if  these  were  present,  it  is  unlikely  that 
they  would  influence  the  chemical  processes  of  digestion. 

An  increase  in  the  organic  acidity  of  the  stomach  contents, 
whether  due  to  lactic,  butyric,  or  acetic  acids,  is  inimical  to  the 
rapid  digestion  of  the  mixed  food  by  the  gastric  juice.  The 
chemical  processes  of  digestion  proceed  much  more  slowly  in  the 
presence  of  these  acids  than  in  that  of  hydrochloric  acid 
(p.  34) ;  and,  moreover,  when  there  is  an  excess  of  these  acids, 
as  in  advanced  bacterial  fermentation,  the  action  of  the  pepsin 
is  actually  inhibited,  even  though  hydrochloric  acid  may  be 
present. 

The  conditions  of  bacterial  fermentation  are  those  of  delay 
of  food  in  the  stomach,  and  in  such  cases  the  stomach  is  never 
empty,  but  contains  after  digestion  has  ceased  an  amount  of 
liquid  varying  in  quantity  but  always  very  acid.  When,  there- 
fore, the  next  meal  is  taken  it  mixes  with  this  acid  liquid  and 
its  degree  of  acidity  at  once  rises  before  the  secretion  of 
hydrochloric  acid.  The  result  is,  as  has  been  shown  by  actual 
observation,  that  the  secretion  of  hydrochloric  acid  is  delayed, 
and  thus  digestion  is  stiU  further  embarrassed.  The  per- 
manent acidity  of  the  stomach  due  to  these  organic  acids, 
therefore,  actually  leads  to  a  diminution  in  the  secretion  of  the 
hydrochloric  acid. 

Another  aspect  of  the  influence  of  organic  acidity  on 
digestion  may  here  be  mentioned,  although  there  may  be  no 
bacterial  fermentation  present  in  the  particular  cases.  In 
normal  digestion,  a  relatively  large  quantity  of  certain  veget- 
able acids,  such  as  acetic,  citric,  tartaric,  and  mahc  acids,  may 
be  taken  without  any  discomfort;  although  their  continued 
use  in  large  quantities  leads  to  disordered  digestion.  More- 
over, from  neutral  fats  fatty  acids  may  be  liberated  in  the 
stomach,  and  from  the  ordinary  fats  eaten,  which  always  con- 
tain free  acid,  this  is  set  free.  In  cases  of  disordered 
digestion,  with  a  diminution  of  functional  activity  of  the 
stomach,  the  presence  of  these  organic  acids  in  the  food  by 
increasing  the  organic  acidity  of  the  stomach  contents  delays 
the  chemical  processes  of  digestion,  and  they  act,  lik-e  tlie 
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organic  acids  of  bacterial  fermentation,  as  irritants.  They 
have  other  elTects,  chiefly  on  intestinal  digestion,  which  are 
considered  on  p.  117. 

4.  Varying  conditions  of  irritability  and  congestion  of  the 
stomach  walls  have  an  important  effect  on  the  digestion  of 
food  in  the  stomach.  The  gastric  juice  is  secreted  in  response 
to  the  stimulus  of  the  food  in  the  organ :  the  movements 
result  from  the  same  stimulus,  and  both  these  functions  are 
associated  with  an  increased  blood -supply,  which  is  also 
secondary  to  the  stimulus  of  food. 

It  is  known  from  the  direct  observation  of  Dr.  Beaumont 
in  the  case  of  Alexis  St.  Martin  that  the  stomach  may 
be  in  such  a  condition  that   a   stimulus   applied    to  the 
mucous  membrane  produces  no  secretion  of  gastric  juice  as  it 
normally  does,  and  no  movement,  or  only  a  slight  one.  This 
condition  of  irresponsiveness  of  the  stomach,  although  not  so 
complete  as  in  the  case  quoted,  is  no  doubt  common  in  cases 
of  disordered  digestion.    An  organ  in  response  to  increased 
stimuli  will  perform  its  functions  normally  up  to  a  certain 
point ;  but  in  time  the  increased  stimulation  leads  to  diminu- 
tion of  function.    This  is  true  of  all  normal  tissues.    It  is  of 
great  importance  as  applied  to  the  stomach,  for  the  irrespon- 
siveness, great  and  little,  of  the  organ  to  the  normal  stimula- 
tion of  the  food  leads  directly  to  a  diminished  secretion  of 
gastric  juice,  to  diminished  movements  of  the  organ  and  to 
altered  conditions  of  blood -supply,  on  which  both  the  con- 
tinued secretion  of  juice  and  the  continuous  movements  are 
dependent.    That  this  condition  of  things  is  present  in  cases 
of  disordered  digestion  is  not  deduced  from  the  results  of 
direct  observation ;  this  is  not  possible.     But  it  is  a  fair 
deduction  from  the  facts  known  regarding  the  functions  of 
the  stomach  in  health  and  disease.     In  indigestion  of  food 
directly  due  to  the  breach  of  dietetic  rules,  it  no  doubt  plays 
an  important  part  in  leading  to  the  continuance  of  disordered 
digestion ;  for  in  such  cases  we  have  a  typical  example  of  an 
organ  overloaded  with  food  which  may  be  harmful  not  only 
from  its  bulk,  but  from  its  indigestibility,  its  acidity,  and  its 
admixture  with  an  excess  of  condiments  and  alcoholic  food 
accessories. 


1 1 6     PA THOLOG  V  OF  INDIGESTION  OF  FOOD. 


7.  Relation  of  Indir/estion  of  Food  in  the  Stomach  to  other 
Changes  in  the  Alimentary  Tract. — The  normal  relations 
between  the  digestive  processes  in  the  stomach  to  those  occur- 
ring in  other  x^arts  of  the  alimentary  tract  (the  mouth  and 
intestines)  have  already  been  discussed  (p.  36).  When  there 
is  disordered  digestion  in  the  stomach  there  may  be  changes 
both  in  salivary  and  in  intestinal  digestion ;  and  although  very 
little  is  accurately  known  of  the  subject,  yet  certain  facts 
have  been  observed  which  are  of  pathological  importance. 
The  chief  points  for  consideration  arise  in  those  cases :  (1) 
where  there  is  an  excess  of  acidity  of  the  stomach  contents 
during  digestion,  and  (2)  where  there  is  a  diminution  in  the 
acidity.  In  the  first  class  the  excess  of  acidity  may  be  due 
either  to  hydrochloric  acid  or  to  hydrochloric  acid  and  organic 
acids  (lactic,  butyric,  acetic,  citric,  tartaric,  etc.) ;  in  the 
second  class  there  is  a  diminution  in  the  secretion  of  hydro- 
chloric acid. 

With  diminished  acidity  of  the  gastric  contents,  there  is 
imperfect  digestion  of  proteids  in  the  stomach,  but  a  rapid 
and  effective  digestion  in  the  small  intestine,  the  digestion  of 
starch  being  also  very  active  (Boas).^  But  in  this  case,  owing 
to  the  diminution  of  acidity  in  the  stomach,  there  is  not 
sufficient  hydrochloric  acid  to  decompose  the  bile -salts,  so 
that  the  bile  acids  are  not  set  free.  The  contents  of  the 
small  intestine  are  thus  liable  to  undergo  bacterial  decomposi- 
tion; the  chief  change  probably  being  the  bacterial  decom- 
position of  the  carbohydrates,  whereby  lactic  and  butyric  acids 
are  formed.  With  hyperacidity  of  the  stomach  contents,  due 
to  hydrochloric  acid,  there  is  rapid  and  efacient  digestion  in 
the  stomach,  but  when  the  acid  stomach  contents  enter  the 
duodenum,  the  intestinal  contents  remain  acid  for  some  time,^ 
the  digestion  of  the  proteids  progresses  but  the  digestion  of 
fat  and  of  starch  is  delayed,  at  least  for  a  time. 

In  some  cases  of  hyperacidity  which  come  under  the 
headincT  of  "  acid  dyspepsia "  (gastric  irritation),  there  is,  at 
any  rate,  in  some  individuals,  an  increased  alkalinity  of  the 
saliva,  which  may  be  equal  to  0-125  to  0-15  per  cent  HCl 
This  would  be  an  alkalinity  of  about  018  to  0-2  per  cent 
1  Zischr.f.  klin.  Mecl,  Berlin,  Bd.  xvii.  r-  155- 
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sodium  carbonate  (JSTag  COg) ;  which  is  much  greater  than  the 
average  normal  found  by  Chittenden  and  Smith  (0"097  per  cent, 
Na.,  CO3).  Tliis  increased  alkalinity  of  the  saliva  may  be  looked 
upon  as  partly  a  reflex  effect  from  the  action  of  the  hyperacid 
contents  of  the  stomach,  but  also  as  an  increased  excretion  of 
carbonates  by  the  saliva.  If  an  excess  of  sodium  carbonate 
is  injected  into  the  blood,  a  large  excretion  of  very  alkaline 
saliva  takes  place ;  and  in  the  cases  under  consideration  of  an 
increased  secretion  of  alkaline  saliva,  the  excess  of  carbonates 
in  the  blood  might  come  from  the  hyperacid  stomach  con- 
tents, from  which  the  vegetable  acids  (citric,  tartaric,  lactic, 
acetic)  are  absorbed  and  changed  into  carbonates  in  the 
system.  Part  of  the  absorbed  carbonate  is  excreted  in  the 
urine,  but  part  also  in  the  saliva.  The  increased  secretion  of 
saliva  probably  has  a  salutary  effect,  inasmuch  as  when 
swallowed  it  helps  to  neutralise  the  acids  of  the  stomach  and 
thus  to  diminish  the  hyperacidity  of  the  contents. 

More  important  effects  probably  result  from  the  entrance 
into  the  duodenum  of  hyperacid  chyme,  when  the  hyperacidity 
is  due  to  hydrochloric  acid  and  to  an  excess  of  organic  acids. 
Part  of  the  acidity  will  be  neutralised  by  the  bile  and  pancreatic 
juice;  but  not  all,  so  that  the  continued  acidity  of  the 
intestinal  contents  will  in  the  early  stage  of  digestion  delay 
the  digestion  of  fat  and  of  the  carbohydrates.  The  presence 
of  free  organic  acids  in  the  duodenal  contents  has  probably  an 
eff'ect  other  than  that  due  to  this  degree  of  acidity,  viz.  that 
in  small  quantities  they  stop  the  digestion  of  starch  by  the 
pancreatic  diastase.  V.  Hofmeister  ^  found  that  as  smaU  a 
proportion  as  0-04  per  cent  of  lactic  acid  delayed  the  diges- 
tion of  starch,  while  0-05  per  cent  completely  stopped  it ;  whHe 
with  acetic  acid,  0-05  to  0-6  per  cent  diminished  and  0-08  per 
cent  stopped  digestion.  So  small  a  percentage  of  these  acids 
would  not  uncommonly  exist  in  the  duodenum  in  cases  of  high 
organic  acidity  of  the  stomach  contents  in  the  early  stages  of 
mtestinal  digestion,  although  later  the  acidity  would  be 
neutralised.  Another  effect  of  the  presence  of  organic  acids 
m  the  intestine,  but  only  when  they  are  found  in  large 
quantities,  is  the  production  of  diarrhoea.  ExperimentaUy, 

^  Abst.  in  Maly's  Jaliresbcricht,  1889,  Bd.  xx.  p.  266. 
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Bokai  1  has  shown  that  lactic,  tartaric,  butyric,  formic,  acetic, 
propionic,  caprylic,  and  caproic  acids  act  in  this  way. 
Diarrhoea  alternating  with  constipation  is  one  of  the  results 
of  functional  disorder  of  the  stomach  (gastric  irritation),  and 
is  in  part  due  no  doubt  to  the  presence  of  organic  acids  in 
the  intestine.  These  acids,  however,  do  not  all  come  directly 
from  the  stomach,  some  fatty  acids  are  formed  by  the  pancreatic 
juice  by  the  splitting  up  of  neutral  fats  into  glycerine  and 
fatty  acids,  others  come  from  the  stomach  contents,  and  others 
again  are  formed  in  the  small  intestine,  especially  in  the  lower 
part,  by  the  bacterial  fermentation  of  carbohydrates.  For  a 
further  discussion  of  the  condition  of  the  intestines,  see 
Chapter  X.  p.  307. 

8.  Condition  of  the  Urine  in  Disease  of  the  Stomach. — In 
physiological  conditions,  the  urine  varies  somewhat  according 
to  the  food  taken.  After  a  mixed  meal,  composed  of  proteids, 
carbohydrates,  fats,  and  salts,  the  acidity  of  the  urine  (which 
is  due  to  acid  sodium  phosphate)  diminishes,  and  at  a  varying 
interval  from  ten  to  five  hours,  becomes  alkaline ;  it  then 
regains  its  acidity.  The  alkalinity  is  due  to  the  liberation  of 
bases  during  the  secretion  of  hydrochloric  acid  in  digestion. 
The  urine  passed  after  fasting  is  acid ;  and  it  is  acid  or  only 
slightly  alkaline  after  a  meal  consisting  chiefly  of  meat.  The 
internal  administration  of  acids  and  prolonged  muscular 
exertion  also  render  the  urine  acid.^ 

From  the  point  of  view  of  stomach  disorder,  it  is  important 
to  note  that  there  is  a  relation  between  the  secretion  of 
hydrochloric  acid  and  the  reaction  of  the  urine.  The  urine  in 
stomach  disease  is  affected  by  the  amount  of  hydrochloric  acid 
secreted  by  the  stomach,  by  the  presence  of  bacterial  fermenta- 
tion of  the  food  and  of  dilatation  of  the  stomach,  and  by  the 
presence  of  organic  disease. 

The  hypersecretion  of  hydrochloric  acid  tends  to  produce 
alkalinity  of  the  urine ;  as  a  rule,  a  diminished  excretion  of 
chlorides  and  an  increased  excretion  of  phosphates.  A 
diminished  secretion  of  hydrochloric  acid  does  not  affect  the 
reaction  of  urine  to  any  great  extent,  even  in  the  period 

1  Abst.  in  Maly's  JahresbericJU,  1889,  Bd.  xv.  p.  298. 

2  Sec  Halliburton,  "Chemical  Physiology,"  p.  714. 
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following  a  meal.  The  amount  of  chlorides  present  varies,  but 
does  not  show  great  variations  from  the  normal ;  phosphates 
may  in  these  cases  be  increased.-^ 

In  dilatation  of  the  stomach  the  urine  shows  the  same 
condition  as  in  dimmished  secretion  of  acid,  but  it  is  passed 
in  greatly  diminished  quantity.  When  there  is  advanced 
bacterial  fermentation  in  addition  to  the  changes  associated 
with  dilatation  of  the  organ,  the  urine  has  been  found  to  con- 
tain an  excess  of  the  ethereal  sulphates  which  are  derived 
from  putrefactive  processes  occurring  in  the  gastro-intestinal 
tract.  It  is  more  probable  that  the  ethereal  sulphates  are 
formed  in  the  intestine  than  in  the  stomach  where  putre- 
factive processes  are  rare.  An  increase  in  the  amount  of 
indican  has  also  been  found  in  these  cases,  but  it,  like  the  other 
ethereal  sulphates,  is  more  commonly  derived  from  putrefactiA'e 
changes  in  the  intestinal  contents  than  in  those  of  the  stomach. 

In  organic  disease  of  the  stomach,  besides  the  conditions 
in  the  urine  mentioned  above,  as  associated  with  the  changes 
in  the  secretion,  there  may  be  albumosuria  (peptonuria).  This 
also  occurs  in  dilatation  of  the  stomach  (simple  or  due  to 
carcinoma)  and  in  chronic  ulcer.  In  cancer  and  in  ulcer  of 
long-standing  there  is  an  increase  in  the  excretion  of  urea. 

In  some  acute  and  obstructive  affections  of  the  stomach, 
acetone  and  diacetic  acid  have  been  found  in  the  urine, 
which  gives  the  blood-red  coloration  with  ferric  chloride  solu- 
tion. These  conditions  are  severe  forms  of  dilatation,  such  as 
occur  in  stenosis  of  the  duodenum,  and  in  carcinoma  (Boas) ; 
and  in  some  other  acute  and  chronic  stomach  aSections. 

'  For  the  literature  on  this  subject  see  Boas,  op.  cit.  part  i.  p.  232. 
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METHODS  OF  EXAMINATION  OE  THE  FUNCTIONS 
OF  THE  STOMACH  IN  DISEASE. 

It  is  evident  from  the  facts  brought  forward  in  the  last 
chapter  that  the  examination  of  the  contents  of  the  stomach 
during  digestion  is  of  great  service  in  the  diagnosis  and  treatment 
of  disordered  digestion.  The  examination  of  vomited  matters 
will  in  many  instances  indicate  the  conditions  of  digestion  : 
and  when  the  character  of  the  previous  meal  is  known  and 
the  period  elapsing  before  vomiting,  the  examination  is  nearl}^ 
the  same  as  giving  a  test-meal  to  the  patient  and  withdraw- 
inff  the  stomach  contents  after  a  certain  interval.  The  ex- 
amination  of  vomited  matters,  and  of  liquids  withdrawn 
from  the  stomach  after  a  test-meal  or  otherwise,  is  conducted 
on  the  same  lines. 

In  some  cases  it  is  advisable  to  determine  the  digestive 
activity  of  the  gastric  juice,  and  the  mechanical  power  and 
absorption  activity  of  the  stomach. 

I.  Examination  of  Vomit  and  of  Liquids  Eemoved  from 

THE  Stomach. 

These  liquids  must  be  examined  for : — 

1.  The  presence  of  undigested  food. 

2.  The  presence  of  micro-organisms. 

3.  The  presence  of  mucus,  pus,  and  blood. 
4  The  total  degree  of  acidity. 

5.  The  character  of  the  free  acids  present :  hydrochloric, 
lactic,  butyric,  acetic. 
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6.  The  presence  of  the  products  of  digestion :  syntonin, 
albumoses,  peptone. 

7.  The  presence  of  pepsin  and  the  curdling  ferment. 

The  examination  of  the  stomach  contents  is  of  great 
importance,  and  can,  to  a  large  extent,  be  performed  by 
such  simple  methods  that  it  may  be  conducted  with  as  much 
ease  as  the  examination  of  the  urine.  The  results  obtained 
often  throw  much  light  on  the  process  of  digestion  in  the 
disordered  stomach ;  in  the  case  both  of  vomited  matters  and 
of  liquids  removed  from  the  organ  at  a  definite  period  after  a 
test-meal.  The  methods  of  examination  which  will  now  be 
considered  are  those  most  easy  of  application,  those  which 
ought  to  be  applied  in  the  examination  of  the  stomach 
contents. 

1.  But  little  need  be  said  of  the  examination  of  the 
undigested  residue  of  the  food.  In  some  cases  the  examina- 
tion is  important  as  showing  the  character  of  the  food  taken, 
such  as  the  skins  of  fruit,  coagula  of  milk,  undigested  muscle 
fibres,  starch,  etc.  It  may  be  important  to  determine  whether 
in  a  given  case,  the  food,  e.g.  muscle  fibre,  is  actually  in  the 
process  of  disintegration,  for  the  diagnosis  between  regurgitation 
of  food  from  the  oesophagus  and  the  vomiting  of  food ;  in  the 
former  case  the  muscle  fibre  is  not  in  a  state  of  partial  solution. 
Starch  is  recognised  by  the  blue  colour  it  gives  with  iodine, 
and  sugar  by  means  of  the  reduction  of  Fehling's  solution. 

2.  A  bacteriological  examination  is  important,  and,  clini- 
cally, a  microscopical  one  is  sufficient.  Cover-glass  preparations 
stained  with  methylene -blue  or  unstained  may  show  the 
presence  of  various  forms  of  bacteria — bacilli  (long  and  short) 
and  cocci — or  the  presence  of  torula  or  sarcina.  The  presence 
of  bacteria  in  the  recently  evacuated  stomach  contents  dis- 
coverable by  a  microscopical  examination  is  a  sign  of  fermenta- 
tion in  the  stomach,  which  is  also  demonstrated  by  a  chemical 
examination  of  the  liquid. 

Yeast  (torula,  saccharomyces)  and  sarcina  are  discovered  in 
the  stomach  contents  only  in  advanced  cases  of  fermentation, 
and  almost  invariably  when  the  organ  is  greatly  dilated.  They 
are  readily  recognised    by  their  characteristic    forms  (see 
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Chcapter  III.,rigs.  1 5  and  1 6).  Sarcina  are  best  studied  unstained. 
They  are  difficult  to  stain  well,  as  they  so  readily  take  up 
the  aniline  dyes,  and  then  look  like  blackish  patches:  they 
may,  however,  be  well  stained  by  drying  a  drop  of  the  stomach 
contents  on  a  cover-glass  and  placing  in  a  very  weak  solution  of 
gentian-violet  (so  weak  as  to  be  nearly  transparent)  for  a  few 
minutes ;  washing  in  water,  drying,  and  mounting  in  Canada 
balsam.  Yeast  is  best  studied  when  faintly  stained  in 
methylene-blue  solution,  viz.  for  half  a  minute  in  a  2  per  cent 
solution,  afterwards  washing  well  in  water. 

3.  The  Fremnce,  of  Mucus,  Pus,  and  Blood. — The  presence  of 
mucus  in  the  stomach  contents  is  evident  to  the  naked  eye : 
its  stringy  and  tenacious  characters  are  sufficient  for  a 
diagnosis  when  in  large  quantity.  A  chemical  diagnosis  of 
the  substance  it  contains,  viz.  mu^cin,  is  made  by  placing  some 
of  the  mucus  in  some  cold  water  and  gently  washing  it : 
pouring  off  the  water,  and  adding  a  Uttle  liquor  potassae  or 
baryta  water  in  which  mucin  is  soluble  and  forms  a  solution 
from  which  it  is  precipitated  by  acetic  acid.  This  precipitate 
by  acetic  acid  is  insoluble  in  an  excess  of  the  acid,  and  thus 
differs  from  the  precipitate  of  syntonin  (see  p.  138). 

The  mucus  that  comes  from  the  stomach  is  in  most  cases 
translucent  and  unpigmented.  Pigmented  mucus  very  rarely 
comes  from  the  stomach  itself;  only  in  cases  of  prolonged 
chronic  catarrhal  inflammation  of  the  mucous  membrane. 
When  pellets  of  pigmented  mucus  are  present  in  the  vomit, 
the  source  of  the  mucus  is  the  bronchial  tubes  (as  in  bronchitis 
and  pulmonary  tuberculosis). 

The  presence  of  pus.  Pus  is  in  some  cases  present  in  the 
vomited  matters.  It  is  usually  the  muco-pus  from  the 
pharynx  or  bronchial  tubes  brought  up  by  vomiting  excited 
by  cough:  and  this  is  readily  diagnosed  by  the  muco-pus 
occurring  in  pellets  or  in  strings,  many  of  which  are  pig- 
mented. Pus  may  be  present  in  the  vomit  and  come  from 
the  rupture  of  an  abscess  into  the  oesophagus  or  into  the 
stomach.  Abscesses  of  the  stomach  itself  are  rare  (see 
Gastritis  Mycotica,  Chapter  IX.) ;  and  in  the  diffuse  form 
of  suppuration,  pus  may  be  constantly  present  in  the 
stomach  contents.    Its  diagnosis  is  made  by  a  microscopical 
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examination;  pus -cells  being  seen  in  various  stages  of 
desjeneration. 

The  presence  of  Mood.    It  must  be  borne  in  mind  that 
blood    may  be    present,    diffused    through   the  mucus  in 
the  vomit,  and  yet  come  from  the  lungs,  the  cough  exciting 
the  vomiting.    The  appearances  are  much  the  same  as  in 
shght  cases  of  hoematemesis  (see  Chapter  XIII.).     Blood  from 
the  stomach  is  present  in  the  vomit  in  varying  amounts. 
When  the  bleeding  is  profuse  and  arterial,  it  is  bright  red  and 
clotted ;  when  the  bleeding  is  slower  but  still  profuse,  it  is 
brought  up  in  black  clots ;   with  still  slower  haemorrhage, 
when  the  blood  remains  a  long  time  in  the  stomach,  it  is 
changed  in  colour,  turning  black  or  lilve  "  coffee-grounds." 
With  slight  hfemorrhage,  the  blood  may  be  seen  either  as 
red  specks  in  the  vomit,  or  red  or  blackish  streaks  in  the 
vomit,  or  diffused  through  the  mucus.     The  diagnosis  of  blood 
in  the  vomit  may  in  some  cases  be  difiicult.     (1)  The  micro- 
scope may  at  once  decide  the  point  by  the  demonstration  of 
red  blood  corpuscles,  and  not  infrequently  these  are  found 
when  there  is  no  distinct  naked-eye  evidence  of  the  presence 
of  blood,  a  fact  which  is  of  importance  as  showing  the 
necessity  of  a  systematic  microscopical  examination  of  vomited 
matters,  especially  in  cases  of  ulcer.     (2)  The  guaiacum-test 
may  show  the  presence  of  blood.     Two  or  three  drops  of 
tincture  of  guaiacum  are  added  to  a  little  of  the  stomach 
contents  in  a  test-tube,  and  ozonic  ether  poured  on  to  the 
surface  ;  a  blue  colour  develops  where  the  two  liquids  meet. 
As  a  test  of  the  presence  of  blood  in  the  stomach  contents, 
it  is,  however,  not  very,  trustworthy,  since  a  similar  reaction  is 
given  by  many  vegetable  substances,  e.g.  potato,  and  by  bile  and 
saliva.    (3)  In  the  case  of  the  vomiting  of  the  appearance  of 
coffee-grounds,  no  diagnosis  of  the  presence  of  blood  can  be 
made  by  the  microscope,  by  the  guaiacum-test,  or  by  a  direct 
spectroscopic  examination.     "  Coffee -ground  "  vomiting  may 
have  to  be  diagnosed  from  vomit  containing  tea  or  coffee 
drunk  a  ^  short  time  before,  or  from  vomit  containing  bile. 
The  last  is  readily  diagnosed  by  the  colour  reaction  with  nitric 
acid  (Gmehn's  Test);  the  first  two  conditions,  as  a  rule, 
present  no  difaculty  in  diagnosis.    In  coffee-ground  vomiting, 
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the  red  corpuscles  are  broken  up  and  the  htEmoglobin  is  trans- 
formed into  insoluble  htematin.  The  diagnosis  of  blood  may 
be  made  by  the  application  of  two  tests :  (a)  the  formation 
of  crystals  of  htemin ;  (/3)  the  demonstration  of  the  presence 
of  iron.  (a)  Hcemin  crystals  are  prepared  in  the  following 
manner.  Take  a  little  of  the  black  sediment  and  mix  it 
with  a  little  common  salt  on  a  microscope  slide;  add  one 
or  two  drops  of  glacial  acetic  acid,  cover  with  a  cover -glass 
and  heat  over  the  spirit  lamp,  until  bubbles  begin  to  form. 
A  microscopial  examination  shows,  if  blood  is  present,  the 
characteristic  reddish  brown  oblong  crystals  of  hydrochlorate 
of  hsemin.  This  test  is  said  to  fail  in  some  cases  with  the 
stomach  contents  even  when  blood  is  present.  The 
presence  of  iron  is  demonstrated  by  the  formation  of  Prussian  blue. 
The  patient  must  of  course  not  be  taking  any  preparation  of 
iron  for  the  test  to  be  of  value.  It  is  performed  in  the 
following  way:  to  some  of  the  black  sediment  in  a  porcelain 
capsule,  a  small  quantity  of  potassium  chlorate  is  added,  and  a 
few  drops  of  strong  hydrochloric  acid.  The  mixture  is  heated 
over  the  flame,  and  on  the  addition  of  a  few  drops  of  potassium 
ferrocyanide  solution  (5  per  cent),  Prussian  blue  is  developed, 
if  blood  is  present.^    This  test  is  a  very  delicate  one. 

Melcena. — Blood  in  the  stools  is  diagnosed  from  its  appear- 
ance. When  mixed  with  the  motion,  as  in  bleeding  from  the 
stomach  and  small  intestine,  it  is  dark,  giving  the  motion  a 
chocolate  colour;  and  may  thus  be  distuiguished  from  the 
black  stools  when  iron  is  taken,  or  the  bluish -black  stools 
following  the  administration  of  bismuth.  In  any  case  of 
doubt,  a  microscopical,  spectroscopical,  or  chemical  examina- 
tion settles  the  point. 

4.  Estimation  of  the  total  degree  of  Acidity  of  the  Stomach 
Contents,  i.e.  the  Acidity  due  to  Acid  Salts,  to  Acids  in  combination 
with  the  Froteids,  ccs  well  as  to  the  Free  Acids. — It  is  desirable 
in  all  instances  to  do  this,  as  in  certain  cases  the  degree  of 
acidity  is  proportional  to  the  amount  of  irritation  of  the  stomach. 

In  the  stomach  contents,  as  vomited  or  withdrawn  by  the 
stomach  pump,  the  free  acidity  may  be  due  to  hydrochloric 
1  See  Korczynski  and  Jaworski,  DeiUsche  mcd.   IVclmschr.,  Leipzig,  1887, 
Nos.  47-49. 
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acid  alone,  or  to  hydrochloric  acid  in  addition  to  one  or  other 
of  the  organic  acids,  lactic,  butyric,  acetic ;  or  to  one  or  other 
of  these  organic  acids  alone.  In  the  presence  of  some  proteids, 
such  as  those  in  muscle  fibre,  in  white  of  egg,  etc.,  some  of 
the  free  acid  combines  loosely  with  the  albuminous  substance, 
rendering  this  acid.  These  acids  in  combination  with  albu- 
minous substances  are  readily  neutralised  by  alkalies,  although 
they  behave  under  certain  circumstances  somewhat  differently 
to  the  uncombined  acid. 

Before  the  total  acidity  is  estimated,  the  presence  of  free 
acid  must  be  determined.  Blue  litmus  paper  will  show 
whether  there  is  any  acidity  at  all ;  and  if  the  reaction  is 
well  marked,  free  acid  is  present.  But  the  colour  of  litmus 
is  also  changed  by  acid  salts,  as  well  as  by  free  acids,  and 
therefore  it  is  not  an  accurate  test  for  free  acidity. 

Phenol -phthalein  is  also  used  for  testing  whether  a 
particular  substance  is  acid  or  not.  The  alcoholic  solution  is 
yellow,  and  is  turned  deep  red  by  alkalies,  and  bleached  by 
acids.  Like  litmus,  however,  it  does  not  necessarily  indicate 
the  presence  of  free  acid,  since  acid  phosphates  and  acid  com- 
pounds of  organic  bases  and  of  albuminous  substances  give  an 
acid  reaction  with  it. 

For  the  detection  of  free  acids,  whether  due  to  hydro- 
chloric acid  or  to  organic  acids,  or  to  both,  two  tests  may  be 
used. 

1.  Congo-red  is  turned  blue  by  hydrochloric  acid,  and 
violet  by  organic  acids.  The  test  is  best  applied  by  means  of 
Congo-red  paper,  which  is  readily  made  by  dipping  strips  of 
white  filter  paper  into  a  saturated  watery  solution  of  the  dye, 
and  allowing  them  to  dry.  When  Congo-red  paper  is  dipped 
into  the  vomit  or  liquids  removed  from  the  stomach,  it  is 
turned  a  deep  blue  if  free  acid  is  present.  Although  the 
difference  in  reaction  between  mineral  and  organic  acids,  the 
first  giving  a  blue,  the  second  a  violet  colour,  is  evident  when 
the  test  is  applied  in  a  pure  solution  of  either  a  mineral  acid 
or  an  organic  acid,  yet  no  diagnosis  of  the  kind  of  acidity, 
whether  mineral  or  organic,  of  the  stomach  contents  by  means 
of  Congo -red  can  be  made,  owing  to  the  difficulty  of  dis- 
tinguishing between  the  different  shades  of  blue  and  violet 
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If  the  Congo-red  paper  is  made  with  a  weak  solution  of  the 
dye,  hydrochloric  acid  turns  it  to  a  light  (Camhridge)  blue. 
The  test  is  best  applied  with  paper  dipped  in  a  saturated 
solution  of  the  dye. 

2.  Benzo-purpurin. — Test-papers  are  made  by  soaking 
strips  of  filter  paper  in  a  saturated  solution  of  the  dye  and 
drying.  With  hydrochloric  acid  the  purple  colour  is  turned 
dark  blue,  and  this  is  not  removed  by  shaking  with  ether. 
With  organic  acids  (butyric  or  lactic)  the  colour  becomes 
brownish  black,  and  the  colour  is  removed  by  ether;  a 
mixture  of  these  acids  and  hydrochloric  acid  gives  a  similar 
colour  (von  Jaksch). 

Having  settled  the  question  of  the  presence  of  free  acids, 
the  total  acidity  of  the  stomach  contents  may  be  estimated. 
In  doing  this,  the  vomit  or  stomach  contents  must  not  be 
filtered  as  an  incorrect  estimation  would  be  made,  but  they 
must  be  well  shaken  in  a  bottle  or  flask  until  all  the  particles 
are  broken  up.  There  is  no  difficulty  if  the  solid  matter  of 
the  vomit  consists  chiefly  of  undigested  food,  but  if  much 
mucus  is  present,  as  it  is  in  some  cases  of  gastric  catarrh,  it  is 
impossible  to  do  anything  with  the  stringy  mucus,  and  so  this 
is  best  strained  off  through  well -washed  butter  muslin. 
Although  the  result  as  regards  total  acidity  is  not  quite 
accurate,  it  is  sufficiently  near  the  mark  for  ordinary  purposes. 

The  method  of  determination  of  the  total  acidity  is  as 
follows  1  (see  also  Toepfer's  method,  p.  134): — 

To  2  0  cc.  of  the  stomach  contents  add  three  or  four  drops 
of  a  saturated  alcoholic  solution  of  phenol -phthalein,  and 
dilute  with  water  to  300  cc.  Place  150  cc.  of  this  mixture 
in  each  of  two  flasks,  and  place  them  side  by  side  on  a  sheet 
of  white  paper.  To  one  of  the  flasks  add  decinormal  solution 
of  sodium  hydrate,^  until  a  red  colour  appears ;  the  exact  time 
of  appearance  can  be  determined  by  comparison  with  the 
liquid  in  the  other  flask.    When  a  pinkish  tinge  appears,  the 

1  See  Gamo-ee's  "Physiological  Chemistry  of  the  Animal  Body,"  vol.  ii.  p. 
498  1893    aFso  Mai-tius  and  Liittke,  "  Die  Magen-Siiure  des  Meuschen,"  p.  50. 

2  Decinormal  solution  of  sodium  hydrate  is  of  the  strength  of  4  grammes 
of  pure  sodiumi  hydi-ate  to  the  litre  of  distilled  .vater.  The  sodium  hydrate  must 
he  pure  and  n.ade  from  sodium.  This  weight  of  sodium  hydrate  (4  grammes) 
will  exactly  neutralise  3-65  grammes  of  hydrochloric  acid. 
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acid  liquid  is  neutralised.  A  control  estimation  may  be  made 
with  the  second  flask. 

The  result  may  be  expressed  in  two  ways  : — 

1.  In  terms  of  hydrochloric  acid.  If  50  cc.  of  decinormal 
sodium  hydrate  are  required  to  neutralise  100  cc.  of  the 
stomach  contents,  this  would  be  equal  to  0"18  gramme  per 
cent  hydrochloric  acid,  since  3 '6  5  grammes  hydrochloric  acid 
are  neutralised  by  the  4  grammes  of  soda  in  a  litre  of  the 
decinormal  solution. 

2.  It  was  suggested  by  Ewald  that  the  acidity  might  be 
expressed  simply  by  a  number,  which  would  be  the  same  as 
the  quantity  of  decinormal  sodium  hydrate  solution  requisite 
to  neutralise  100  cc.  of  the  gastric  contents.  Thus,  if  50  cc. 
of  the  soda  solution  neutralised  100  cc.  of  the  stomach 
contents,  the  acidity  of  the  latter  would  be  expressed  by  the 
figure  50.  It  would  certainly  simplify  matters  if  this  mode 
of  reckoning  the  acidity  of  the  stomach  contents  were  univer- 
sally adopted.  The  figures  could  readily  be  converted  into 
terms  of  hydrochloric  acid,  since  a  decinormal  solution  of 
sodium  hydrate  is  a  liquid  of  a  constant  strength;  and  100 
cc.  exactly  neutrahse  0-365  gramme  of  hydrochloric  acid. 

3.  Distinguishing  Tests  and  Reactions  for  the  t'ree  Acids 
which  may  he  present  in  the  Gastric  Contents. — The  reactions 
with  litmus  and  with  phenol-phthalein  only  demonstrate  that 
a  Hquid  is  acid  or  aUcahne ;  those  with  Congo-red  or  benzo- 
purpurin  show  the  presence  of  free  acids. 

Wlien  free  acids  are  present  they  may  be  hydrochloric 
acid  alone,  or  organic  acids— lactic,  butyric,  acetic— alone  or 
both  hydrochloric,  and  one  or  other  of  the  organic  acids 
named. 

Butyric  and  acetic  acids  differ  from  hydrochloric  and 
lactic  acids  in  that  they  are  volatile,  and  may  thus  be  driven 
off  by  heat.  The  free  acidity  of  the  stomach  contents  may 
thus  be  divided  into  two  classes  :  

1.  The  fixed  acidity  due  to  hydrochloric  or  lactic  acid. 

2.  The  volatile  acidity  due  to  butyric  or  acetic  acid. 

1.  Fi^ed  acidity  due  to  hydrochloric  acid  or  to  lactic 

acid. 
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(a)  Tests  for  Hydrochloric  Acid. — Many  colour  reactions 
have  been  used  for  the  detection  of  hydrochloric  acid,  many  of 
which  are  untrustworthy  when  applied  in  investigating  the 
stomach  contents.^ 

Methi/l- violet.  —  A  solution  of  methyl- violet  (the  dye 
commonly  used  for  staining  bacteria)  is  turned  blue  by 
free  hydrochloric  and  other  mineral  acids ;  afterwards  the 
solution  becomes  green  and  then  loses  its  colour.  Organic 
acids,  unless  in  large  amount,  do  not  affect  the  colour  of 
methyl -violet.  This  reaction  is  a  delicate  one  for  hydro- 
chloric acid  in  pure  solution ;  but  it  is  interfered  with  by  the 
presence  of  albumin  and  peptones,  of  leucin,  of  acid  phosphates, 
of  saliva,  and  of  mucus.  It  is  quite  untrustworthy  when 
applied  for  testing  the  presence  of  free  hydrochloric  acid  in 
the  stomach  contents,  and  was  the  test  used  by  van  der 
Velden  in  his  work  on  cancer  of  the  stomach,  from  which  he 
concluded,  and  many  after  him,  that  hydrochloric  acid  was 
always  absent  from  the  stomach  contents  in  these  cases.  Gahn 
and  von  Mering  have  effectually  disposed  of  the  value  of  the 
methyl-violet  reaction  as  a  test  for  free  hydrochloric  acid  in 
the  stomach.^  A  reference  to  their  work  will  show  that  they 
obtained  the  reaction  when  no  hydrochloric  acid  was  present 
(in  one  case),  and  in  many  cases  no  reaction  was  obtained, 
although  as  much  as  from  0-05  to  0-15  per  cent  of  hydro- 
chloric acid  was  present. 

Golouring  Matter  of  Bordeaux  Wine  and  of  Bilberries. — TJffelmann  ^ 
recommended  these  two  tests  for  free  hydrocliloric  acid. 

A  mixture  is  made  of  0-5  cc.  of  red  Bordeaux  wine  (ordinary  claret), 
3  cc.  of  alcohol,  and  3  cc.  of  ether  ;  this  is  nearly  colourless.  If  a 
nearly  equal  hulk  of  solution  of  hydrochloric  acid  (even  as  little  as  0-045 
to  0-05  per  ceut)  he  added,  a  rose  colour  appears  even  in  the  presence  of 
albumin,  peptone,  and  salts. 

The  second  test  is  more  delicate,  and  may  he  applied  m  test-papers. 
Bilberries  are  crushed  with  a  little  water,  and  the  mixture  shaken  witli 
amylic  alcohol,  which  dissolves  out  the  colouring  matter.  The  alcohol  is 
poured  off  the  watery  mass  and  allowed  to  soak  into  strips  of  filter  paper. 
The  paper  is  stained  blue  or  greyish  blue,  fainter  than  blue  litmus. 

1  For  a  full  account  of  these,  see  Martius  and  Liittke,  op.  cit.  p.  38. 

2  Ov  at.,  Deutsches  Arch.  f.  klin.  Med.,  Leipzig,  Bd.  xxxix.  p.  233. 

3  "  Die  Methoden  des  Nachweises  freier  Siiuren  im  Mageuhalt,  Zlschr.  f. 
klin.  Med.,  Berlin,  Bd.  viii.  pp.  392-406. 
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'With  0*024  per  cent  hydrochloric  acid,  the  paper  is  stained  a  rose-red 
colonr,  which  is  not  removed  by  ether.  Organic  acids  give  this  reaction, 
but  only  in  solutions  more  concentrated  ;  lactic  acid,  for  example,  in  a 
solution  of  0-4  to  0-45  per  cent,  acetic  acid  in  0*5  to  0-6  per  cent,  and 
butyric  acid  in  0  45  per  cent  solution.  UfFelmann  states  that  this  pro- 
portion of  organic  acids  is  never  found  in  the  stomach  contents ;  this  is, 
however,  not  the  case  (see  Cahn  and  von  Mering,  of.  cit).  In  any  case, 
the  reaction  with  the  colouring  matter  of  bilberries,  although  delicate, 
is  not  so  serviceable  as  others. 

The  tests  just  described  are  not  so  certain  as  the  three 
following  ones,  which  are  sure  indicators  of  the  presence  of 
free  hydrochloric  acid  in  the  stomach  contents. 

Tropoiolin  00  is  a  yellow  aniline  dye,  which  is  slightly 
soluble  in  water,  and  more  soluble  in  a  mixture  of  alcohol  and 
water,  giving  a  yellow  solution.    When  saturated,  or  nearly 
so,  the  solution  is  reddish  yellow.    With  mineral  acids  this 
yellow  solution  becomes  a  pinkish  red,  and  gives  a  brilliant 
reaction  if  the  acid  is  in  any  quantity ;  with  organic  acids,  the 
solution  becomes  slightly  red.    Although,  however,  there  is 
this  distinction  between  the  colour  reaction  with  mineral  and 
organic  acids,  when  these  are  in  pure  solution,  no  absolute 
reliance  can  be  placed  on  it  as  a  means  of  discovering  the 
presence  of  hydrochloric  acid  or  of  organic  acids  in  the 
stomach  contents,  unless  the  test  is  applied  in  a  particular 
way.    Like  Congo-red,  00  tropoeolin  may  be  used  as  a  test  for 
free  acidity,  whether  due  to  organic  acids  or  to  hydrochloric 
acid  or  to  both ;  it  does  not  give  any  reaction  with  acid  salts 
or  with  compounds  of  hydrochloric  acid  and  albuminous  sub- 
stances.   This  test  is  applied  by  shaking  up  one  gramme  of 
the  substance  with  30  cc.  of  methylated  or  rectified  spirit 
and  filtering.    One  or  two  drops  of  the  clear  reddish-yellow 
solution  may  be  added  to  a  little  of  the  gastric  contents  in 
a  test-tube;  if  free  acid  be  present,  the  yellowish  solution 
becomes  red. 

In  applying  tropoeolin  as  a  test  for  free  hydrochloric  acid  a 
drop  of  the  solution  is  placed  on  a  white  porcelain  plate,  and 
allowed  to  evaporate  to  dryness  at  the  body  temperature  ;  when 
dry  a  drop  of  the  liquid  to  be  tested  is  added :  a  violet  or 
purple  tint  develops  if  free  hydrochloric  acid  is  present.  As 
httle  as  0-005  per  cent  of  hydrochloric  acid  gives  this  reaction, 
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and  performed  in  the  manner  described,  the  test  is  a  sure 
indicator  of  the  presence  of  free  hydrochloric  acid. 

Ounsberg's  Phloroglucin-vanillin  Test} — The  test  solution 
is  as  follows  : — 

Phloroglucin      ....        2  grammes 
Vanillin      .....         1  gramme 
Alcohol      .....       30  cubic  centimetres. 

If  a  drop  of  this  yellowish  solution  be  mixed  with  a  drop 
of  a  dilute  solution  of  hydrochloric  acid  and  evaporated  to 
dryness  in  the  water  bath,  a  rose-red  colour  is  developed,  due 
to  the  formation  of  red  crystals.  As  little  as  0-05  per  cent 
of  hydrochloric  acid  will  give  this  reaction,  and  the  develop- 
ment of  the  reaction  is  not  interfered  with  by  the  presence  of 
organic  acids,  of  albumin,  or  of  peptones.  Organic  acids,  even 
in  strong  solution,  do  not  give  the  reaction  ;  so  that  the  test 
is  a  very  trustworthy  indicator  of  free  hydrochloric  acid,  and 
is  especially  applicable  to  the  examination  of  the  stomach 
contents. 

Boas'  Besorcin  Test. — Boas'  solution  is  made  by  dissolving 
5  grammes  of.  resorcin  with  3  grammes  of  cane-sugar  in 
100  cubic  centimetres  of  weak  spirit.  The  test  is  apphed  in 
exactly  the  same  way  as  the  previous  one  (Gunsberg's),  and 
gives  a  similar  rose-red  coloration  if  free  hydrochloric  acid  be 
present.  A  difference  of  delicacy  between  these  tests  cannot 
be  detected;  neither  solution  gives  a  reaction  with  organic 
acids,  and  both  detect  a  small  quantity  of  hydrochloric  acid 
(0-05  per  cent).  Gunsberg's  solution  is  very  expensive;  while 
Boas'  has  the  advantage  of  bemg  cheap. 

According  to  Salkowski  and  Kumagawa,^  the  reaction  with 
Gunsberg's  solution  is  not  obtained  with  the  acid  compound  of 
hydrochloric  acid  and  leucin  which  exists  in  some  cases  in 
the  stomach  contents,  as  Eichet  pointed  out;  leucin,  however, 
does  not  exist  in  the  stomach  in  such  large  quantities  as  to 
damage  the  practical  value  of  the  test.  It  must  be  remembered 
that  all  these  colour-reactions  for  hydrochloric  acid  indicate 
only  the  free  acid,  and  that  they  are  not  given  by  hydrochloric 

1  Gunsberg,  Centralhl.f.  Uin.  Med.,  Bonn,  1887,  No.  40. 
2  Virchow's  Archiv,  bd.  cxxii.  pp.  235-352. 
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acid  in  combination  witli  proteids.  The  absence  of  the  colour- 
reaction  when  apphed  to  the  stomach  contents  does  not  ]3rove 
that  no  hydi'ochloric  acid  is  secreted,  because  some  secretion 
may  have  occurred  and  the  acid  may  have  combined  with  the 
proteids  present.  In  this,  case,  the  amount  of  acid  must  be 
estimated  by  one  of  the  methods  described  on  p.  134. 

(IS)  The  other  fixed  acid  that  may  be  present  in  the 
stomach  contents  is  lactic  acid ;  and  this  is  more  constantly 
present  than  either  of  the  volatile  acids,  butyric  or  acetic. 

In  solution  the  presence  of  lactic  acid  is  detected  by  two 
reactions : — 

1.  Uffelmann's  reaction.^  The  test  solution  used  is  com- 
posed as  follows : 

Carbolic  acid  solution  (1  in  20)       .       .       .       .      10  cc. 

Water  20  cc. 

Add  one  or  two  drops  of  lii|Uor  I'erri  percliloridi. 

A  clear  amethyst-blue  liquid  results,  the  colour  of  which 
is  changed  to  a  clear  yellow  or  a  greenish  yellow  by  a  trace 
of  lactic  acid.  As  little  as  0-01  per  cent  of  the  acid  will  give 
the  reaction ;  but  the  test  is  not  very  satisfactory  if  the  acid 
be  present  in  large  quantity,  and  it  must  be  applied  to  the 
residue  of  the  ether  extract  of  the  stomach  contents,  since  the 
presence  of  hydrochloric  acid,  of  proteids  and  phosphates,  inter- 
feres somewhat  with  it.  Tartaric  and  citric  acids  give  a 
similar  reaction;  but  hydrochloric  acid,  acetic,  and  butyric 
acids  simply  discharge  the  colour  of  the  solution. 

2.  In  another  reaction,  more  delicate  than  Uffelmann's, 
the  test  solution  is  made  by  adding  one  or  two  drops  of 
liquor  ferri  perchloridi  to  50  cc.  of  water.  This  mixture  is 
almost  colourless,  but  when  lactic  acid  is  added  to  it  it  develops 
a  yellow  coloration.  Hydrochloric,  acetic,  and  butyric  acids 
do  not  give  this  reaction. 

These  tests  as  applied  to  the  yellowish  contents  of  the 
stomach,  which  have  a  large  amount  of  finely  broken  up  undi- 
gested residue,  often  fail,  and  therefore  they  are  best  applied 
to  the  ethereal  extract  in  the  following  manner.  Fifty  cubic 
centimetres  of  the  gastric  contents  are  concentrated  to  about^ 


^  Op.  cit. 
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10  cc.  hi  a  capsule  over  a  water-bath,  aud  the  concentrated 
liquid  is  shaken,  after  cooling,  with  about  50  cc.  of  ether. 
The  concentration  gets  rid  of  any  volatile  acids  present,  and 
the  ether  dissolves  out  the  lactic  acid,  leaving  the  hydrochloric 
acid  in  the  residue.  The  ethereal  extract  is  then  allowed  to 
evaporate,  and  any  residue  is  dissolved  in  a  httle  (5  cc.)  water. 
If  this  watery  solution  is  acid,  the  lactic  acid  tests  may  be 
applied ;  if  it  is  not  acid,  no  appreciable  quantity  of  lactic  acid 
is  present  in  the  stomach  contents. 

When  the  stomach  contents  are  not  yellow,  but  a  nearly 
colourless  Hquid,  and  readily  filtered,  the  tests  for  lactic  acid 
may  be  directly  appHed,  or  they  may  be  apphed  to  the  ethereal 
extract  which  is  obtained  by  shakiug  the  liquid  with  twice  its 
bulk  of  ether,  and  pouring  off  the  ether  after  allowing  the 
mixture  to  stand.  The  ether  must,  as  before,  be  allowed  to 
evaporate,  and  the  extract  taken  up  with  water.^ 

2.  Volatile  Aeidity  of  the  Stomach  Contents,  clue  to  Acetic  or 
Butyric  Acid,  or  loth. — No  colour  reactions  are  available  for 
testing  for  these  acids.  Their  presence  is  discovered  partly 
by  the  smell  and  partly  by  their  characteristic  volatility  and 
reactions. 

One  method  is  as  follows  ^ : — 

Place  50  cc.  of  the  filtered  stomach  contents  in  a  small 
retort  or  Erlenmeyer's  flask  connected  with  a  Liebig's  condenser, 
which  leads  into  a  flask  to  receive  the  distilled  product.  Distil 
the  liquid  by  means  of  a  bunsen-burner,  taking  care  that  the 
contents  of  the  retort  do  not  char ;  distil  until  three-fourths  of 
the  liquid  have  passed  over.  Dilute  again  to  5  0  cc,  and  distil 
until  three-fourths  have  passed  over.  Butyric  and  acetic  acid 
will  be  collected  in  solution  in  the  receiving  flask,  leaving  lactic 
and  hydrochloric  acids  in  the  retort. 

In  the  solution  of  the  volatile  acids,  butyric  acid  is  readily 
recognised,  especially  when  a  little  of  the  Hquid  is  evaporated 
carefully  to  dryness,  by  its  pungent  smell  of  rancid  butter, 

1  Boas  has  introduced  a  test  for  lactic  acid,  consisting  in  the  recognition  of 
one  of  its  oxidation-products,  viz.  aldehyde,  which  may  be  tested  for  by  Nessler's 
reagent.  It  is,  however,  too  elaborate  for  purely  clinical  investigation  (see 
Boas,  op.  cit.,  part  i.  p.  178). 

2  Cahn  and  von  Mering,  oi).  cit. 
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and  by  the  following  reaction :  To  a  small  quantity  of  the 
hquid,  add  a  small  quantity  of  alcohol,  and  two  drops  of 
strong  sulphuric  acid ;  on  heating  for  a  short  time,  there  is  a 
characteristic  smell  of  butyric  ether,  like  that  of  "  pine-apple 
rum."  Acetic  acid  may  be  recognised  by  its  smell,  by  the 
blood-red  colour  which  it  gives  with  solution  of  perchloride 
of  iron,  and  by  the  formation  of  acetic  ether  in  the  same 
manner  as  butyric  ether.  Acetates  also  give  the  cacodyl 
reaction,  viz.  a  nauseous  pungent  smell,  developing  when 
potash  and  a  little  arsenious  acid  are  added  to  the  liquid 
containing  them,  and  the  mixture  evaporated  in  a  test-tube. 
The  smell  of  cacodyl  is  readily  recognised  and  not  easily  for- 
gotten. Butyric  acid  is  much  less  soluble  in  water  than 
acetic  acid;  when  first  mixed  with  water  it  forms  little  oily 
drops,  which  on  shaking  disappear. 

By  neutralising  with  barium  and  calcium  carbonate,  a 
butyric  or  acetate  is  formed,  and  the  amount  of  acidity  due  to 
these  acids  estimated.  A  readier  method,  however,  of  esti- 
mating the  total  acidity  due  to  volatile  acids  is  to  estimate  the 
acidity  of  the  distillate  of  the  stomach  contents,  obtained  in 
the  manner  above  described,  by  means  of  decinormal  solution 
of  sodium  hydrate,  and  reckoning  the  percentage  of  acidity  as 
acetic  acid. 

Thus,  as  an  example:  if  70  cc.  of  distillate  is  obtained, 
place  two  portions  of  20  cc.  each  in  two  beakers,  and  add  to 
each  three  or  four  drops  of  solution  of  phenol-phthalein.  If 
5  cc.  of  decinormal  solution  of  soda  are  used  to  neutralise, 
this  would  equal  an  acidity  of  0 '01 6  gramme  acetic  acid,  or  in 
70  cc,  the  total  distillate,  of  0-056  gramme  acetic  acid.  To 
obtain  this  distillate,  50  cc.  of  the  gastric  contents  were  used, 
therefore  the  amount  of  volatile  acidity  in  50  cc.  is  equal  to 
0-056  gramme  acetic  acid,  or  0-112  gramme  per  cent.^ 

For  all  practical  purposes  it  is  sufficient  to  reckon  the 
volatile  acidity  as  acetic  acid. 

A  shorter  method  of  estimating  the  volatile  acidity  of  the 

'  40  grammes  of  sodium  hydrate  neutralise  32  grammes  of  acetic  acid,  i.e. 
the  4  gi'ammes  of  sodium  hydrate  coutained  in  the  litre  of  decinormal  solu- 
tion would  neutralise  3-2  grammes  of  acetic  acid  ;  or,  in  other  words,  100  cc.  of 
the  decinormal  solution  corresponds  to  0-32  gramme  of  acetic  acid. 
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Stomach  contents  is  first  to  estimate  the  total  acidity  in  the 
manner  described  (p.  126).  Then  take  5  0  cc.  of  the  contents  and 
evaporate  to  small  bulk  in  the  water-bath,  add  distilled  water, 
about  50  cc,  to  the  concentrated  liquid,  and  again  evaporate 
to  small  bulk.  Finally,  grind  up  the  residue  with  a  measured 
quantity  of  distilled  water  and  estimate  the  acidity  again. 
The  difference  between  this  acidity  and  the  total  acidity  gives 
the  volatile  acidity  of  the  stomach  contents,  which  may  be 
reckoned  as  acetic  acid  in  the  manner  described. 

Determination  of  the  Total  Quantity  of  HCl  and  of  Organic 
Acids  in  the  Stomach  Contents. — The  determination  of  the  per- 
centage of  each  acid  present  in  the  stomach  contents  is  a 
matter  of  great  difficulty,  and  can  only  be  carried  out  by 
complicated  methods,  and  by  those  skilled  in  chemical  mani- 
pulation. 

Toepfer^  has  suggested  a  method  of  estimating  the  total 
acidity,  as  well  as  the  acidity  due  to  hydrochloric  acid  and  that 
due  to  organic  acids,  which  he  recommends  for  use  in  cUnical 
investigation.    The  following  reagents  are  required  : — 

1.  Decinormal  solution  of  sodium  hydrate. 

2.  Plienol-plithalein,  1  per  ceut  solution  in  alcohol. 

3.  Sodium  alizarin  sulplionate,  1  per  cent  solution  in  water. 

4.  Dimethyl-amido-azobenzene,  0"5  per  cent  solution  in  alcohol. 

The  method  is  applied  as  follows : — 

Place  from  5-10  cc.  of  the  stomach  contents  in  three 
beakers.  A,  B,  and  C.  To  beaker  A  add  two  drops  of  the 
phenol-phthalein  solution,  and  add  decinormal  sodium  hydrate 
solution  until  the  liquid  is  quite  dark  red  and  the  colour  is 
not  deepened  by  the  addition  of  more  alkali.  To  beaker  B 
add  three  or  four  drops  of  the  ahzarin  sulphonate  solution,  and 
add  decinormal  sodium  hydrate  until  the  first  appearance  of  a 
violet  tint,  equal  in  depth  to  that  given  by  four  drops  of  the 
alizarin  solution  and  5  cc.  of  1  per  cent  solution  of  sodium 
carbonate  (Na^COg).  To  beaker  C  add  three  or  four  drops  of 
the  dimethyl-amdo-azobenzene  solution :  and  add  decinormal 
soda  until  the  last  trace  of  red  has  disappeared,  leaving  only 
a  yellow  tint. 

1  G.  Toepfer,  Ztschr.  f.  physiol.  CJiem.,  Strassburg,  Bd.  xix.  pp.  104-122. 
Abst.  in  Journ.  Clicm.  Soc,  London,  June  1894  :  Abst.  II.  p.  262. 
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The  result  of  the  titration  of  C  =  free  hydrochloric  acid. 
The  result  of  the  titration  of  B  =  total  acidity. 

The  result  of  the  titration  of  (B  -  A)  =  loosely  combined  HCl  acidity. 
The  result  of  the  titration  of  B-C  and  (B  -  A)  =  organic  acidity  and  that 
due  to  acid  salts. 

The  determination  of  the  percentage  of  HCl  in  the  stomach 
contents  may  be  done  by  several  methods ;  for  the  exact  per- 
formance of  which  text-books  on  Physiological  Chemistry  may 
be  consulted.^  The  method  of  Cahn  and  von  Mering  consists 
in  getting  rid  of  the  volatile  acids  (bntyric  and  acetic)  by  dis- 
tillation, then  removing  the  lactic  acid  by  ether ;  and  finally, 
adding  fresh  cinchonine  to  the  Hquid  in  order  to  combine  with 
the  HCl.  The  cinchonine  hydrochlorate  is  removed  by  chloroform, 
and  the  amount  of  chlorine  in  it  estimated.  The  large  quantity 
of  ether  which  is  used  makes  the  process  very  expensive,  and  the 
results  are  not  as  accurate  as  those  of  other  methods.  Of  the 
other  methods,  Sjoqvist's  is  the  most  easily  performed.  The 
principle  on  which  it  rests  is  that  the  free  HCl  of  the  stomach 
contents  combines  with  added  barium  carbonate  when  eva- 
porated together  to  dryness ;  barium  chloride  is  thus  formed, 
which  may  be  separated  by  means  of  boiling  water.  The 
amount  of  barium  is  estimated  by  forming  the  sulphate,  and 
thus  the  amount  of  chlorine  with  which  it  has  combined. 

Llittke's  method  of  estimating  the  amount  of  hydrochloric 
acid  (both  free  and  in  combination  with  proteids)  in  the  gastric 
contents  is  one  of  the  best  at  present  devised.  The  process 
of  analysis  consists,  first,  in  estimating  the  total  quantity  of 
chlorine,  and  then  the  quantity  of  chlories  after  the  free 
hydrochloric  acid  has  been  driven  off  by  heat:  subtracting 
the  second  result  from  the  first,  the  amount  of  chlorine  not  in 
combination  is  obtained,  and  from  this  the  percentage  of 
hydrochloric  acid  can  readily  be  calculated. 

1.  Decinormal  solution  of  silver  nitrate,  containing  16-997 
grammes  of  pure  silver  nitrate  dissolved  in  900  cc.  of  25  per 
cent  nitric  acid;  50  cc.  of  the  liquor  ferri  persulphatis  (B.P.) 
are  added  and  the  mixture  diluted  with  water  to  1000  cc. 

2.  Decinormal     solution    of    ammonium  sulphocyanate 

'  See  Halliburton's  "Chemical  Physiology  and  Patliology,"  and  Gamgee's 
"  Physiological  Chemistry,"  vol.  ii.  p.  499.    Also  Martins  and  Liittke,  o}).  cit. 
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(NH^CNS),  containing  7-6  grammes  of  the  salt  to  the  litre. 
This  solution  added  to  the  silver  nitrate  solution  gives  in 
excess  a  reddish  colour.  It  must  be  standardised  against  the 
silver  solution,  so  that  on  mixing  10  cc.  of  each  solution  a 
reddish  colouration  just  appears. 

The  determination  of  the  total  chlorine  is  made  as  follows  : 
to  10  cc.  of  the  shaken  gastric  contents  add  20  cc.  of  the  silver 
solution  ;  shake  and  set  aside  for  a  few  minutes.  Dilute  with 
water  to  100  cc,  and  filter  through  a  dry  filter.  The  pre- 
cipitate on  the  filter  contains  the  chlorine  in  combination  with 
silver,  while  the  filtrate  contains  the  excess  of  silver  solution 
used.  This  is  estimated  by  taking  50  cc.  of  the  filtrate  and 
adding  the  sulphocyanate  solution  imtil  a  red  colour  appears. 
The  number  of  cc.  used  multiplied  by  two,  equals  the  number 
of  cc.  of  silver  solution  used  in  excess.  The  amount  of  silver 
in  combination  with  the  chlorine,  and  thus  the  amount  of 
chlorine,  are  now  easUy  calculated. 

The  determination  of  the  chlorine  in  the  form  of  salts  is 
made  as  follows  :  place  1 0  cc.  of  the  gastric  contents  in  a 
platinum  capsule  and  evaporate  to  dryness.  Ignite  the  residue 
until  it  no  longer  burns  with  a  flame,  and  extract  the  chlorides 
by  grinding  the  residue  with  hot  water  up  to  100  cc.  Filter, 
and  add  to  the  filtrate  10  cc.  of  the  silver  solution.  The 
excess  of  silver  used  must  be  estimated  and  the  amount  of 
chlorine  in  the  same  way  as  in  the  first  process. 

The  chlorine  present  in  the  form  of  chlorides  is  subtracted 
from  the  total  chlorine,  and  the  resulting  number  multipUed 
by  0-0365  gives  the  amount  (weight)  of  hydrochloric  acid 
present  in  100  cc.  of  the  gastric  contents.^  The  whole 
estimation  takes  about  an  hour  to  perform. 

For  estimating  the  amount  of  volatile  acids  present,  the 
only  method  is  to  distil  the  stomach  contents  in  the  manner 
described  on  p.  132,  and  determine  the  acidity  of  the  distillate. 

For  estimating  the  lactic  acid  present,  the  volatile  acids 
must  first  be  got  rid  of,  and  the  lactic  acid  removed  by 
repeated  extractions  with  a  large  excess  of  ether  and  the  acidity 
of  the  extracts  estimated  (Cahn  and  von  Mering).  •  A  second 
method  is  by  means  of  the  "  coefficient  de  partagcr    This  latter 

1  See  Gamgee,  op.  cit. 
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method  depends  on  the  fact  discovered  by  Berthelot/  that  if 
a  wateiy  solution  of  an  organic  acid  and  a  mineral  acid  be 
shaken  with  an  equal  volume  of  ether,  a  certain  amount  of  the 
organic  acid  dissolves  in  it,  the  amount  varying  with  each 
organic  acid,  but  remaining  constant  for  the  same  acid  at  a 
given  temperature.  The  proportion  of  the  amount  of  acid 
dissolved  by  the  ether  to  the  amount  of  acid  in  the  watery 
liquid  below  the  ether  is  the  "  coefficient  cle  partacje."  The 
method  requires  great  care,  as  the  temperature  must  be  kept 
constant. 

It  must  be  said  that  for  ordinary  clinical  purposes,  these 
methods  are  too  complicated,  and  that  with  regard  to  ordinary 
cases  the  following  points  are  the  only  ones  that  need  be 
examined : — 

1.  The  total  acidity  of  the  stomach  contents  (p.  126). 

2.  The  determination  of  the  presence  of  free  acids  (p.  124). 

3.  The  determination  of  the  presence  of  free  HCl  by 
means  of  the  colour  tests  described  (p.  128). 

4.  The  determination  of  the  presence  of  lactic  acid  by 
shaking  the  concentrated  gastric  contents  with  ether,  and  testing 
by  means  of  the  colour  tests  for  the  acid  in  the  ether  residue 
(p.  131). 

5.  The  determination  of  the  presence  of  the  volatile  acids 
(p.  132). 

6.  Determination  of  the  Presence  of  the  Prochicts  of  Digestion 
in  the  Stomach  Contents. — It  is  important  in  some  cases  to 
detect  the  presence  of  albumoses  and  peptones.  The  presence 
of  these  bodies  in  a  liquid  which  has  regurgitated,  or  has  been 
vomited  or  removed  from  the  stomach  shows  that  the  organ  is 
capable  of  secreting  pepsin  and  hydrochloric  acid.  A  necessary 
precaution  must  be  observed  in  ascertaining  whether  peptonised 
food  is  taken  or  not;  if  it  is,  no  deduction  can  be  made  that 
the  peptones  found  were  formed  in  the  stomach. 

Albumoses  and  peptones  are  very  rarely  absent  from  the 
contents  of  the  stomach  when  these  are  vomited  or  removed 
by  the  stomach-pump.    This  is  true  if  the  vomit  is  very  liquid 

^  Berthelot  et  Jungfleish,  Ann.  de  chim.,  Paris,  tome  xxvi.  p.  396,  1872  ;  also 
Richet,  op.  cit. 
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or  if  it  has  been  ejected  some  time  after  food.  When,  how- 
ever, vomiting  occurs  soon  after  food,  albumoses  and  peptones 
may  not  be  discoverable.  In  cases  of  obstruction  of  the  lower 
end  of  the  oesophagus  the  regurgitated  liquid,  which  is  some- 
times^  in  large  enough  quantity  to  be  examined,  does  not 
contain  these  substances,  since  the  food  has  never  entered  the 
stomach.  In  such  a  case  the  examination  of  the  liquid  for 
albumoses  and  peptones  is  of  great  importance  from  the  point 
of  view  of  diagnosis. 

Method. — For  testing  for  the  proteid  products  of  digestion 
the  liquid  must  be  clear.  If  the  stomach  contents  have  a  larse 
amount  of  undigested  residue  or  mucus,  it  is  best  to  strain 
them  first  through  well-washed  butter-mushn  and  then  filter 
through  a  thin  white  filter-paper.  This  filtrate  may  be  either 
very  acid  or  slightly  acid  or  neutral. 

If  very  acid,  it  must  be  neutralised  by  solution  of  sodium 
hydrate;  litmus  paper  being  used  to  determine  when  it  is  exactly 
neutralised.  If  phenol -phthalein  or  00  tropoeolin  is  added  to 
the  liquid,  the  pink  colour  which  develops  on  neutralisation 
interferes  with  the  reactions  to  be  performed.  The  precipitate 
which  falls  on  neutralisation  is  syntonin  ;  it  is  soluble  in  excess 
of  alkali,  and  may  be  again  precipitated  by  acid,  in  an  excess  of 
which  it  is  also  soluble.  The  precipitate  must  be  filtered  off 
before  the  tests  for  albumoses  are  performed. 

In  this  filtrate,  or  in  the  filtered  stomach  contents  which 
are  very  slightly  acid  or  neutral,  albumoses  and  peptones  may 
be  tested  for.  The  presence  of  these  bodies  is  shown  by  adding 
a  drop  of  solution  of  copper  sulphate  (1  per  cent)  to  a  little 
of  the  liquid  in  a  test-tube;  this  colours  it  a  very  famt 
greenish  tinge,  which  becomes  a  bright  pink  colour  on  the 
addition  of  solution  of  potash,  which  must  be  added  carefully 
(biuret  reaction).  A  forty  per  cent  solution  of  potash  or  the 
liquor  potasste  of  the  B.P.  may  be  used.  Instead  of  a  1  per 
cent  solution  of  copper,  Fehling's  solution  may  be  used;  a 
mere  trace  being  added  to  the  liquid  to  be  tested  by  means  of 
a  glass  rod,  and  solution  of  potash  being  subsequently  added. 
It  is  sometimes  recommended  to  pour  the  liquid  to  be  tested 
on  to  the  surface  of  some  Fehling's  solution  in  a  test-tube,  the 
pink  colour  being  developed  at  the  junction  of  the  liquids  if 
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albumoses  and  peptones  be  present.  This  is  a  very  rough 
method,  and  is  not  comparable  in  delicacy  to  the  first  one 
described. 

The  biuret  reaction  is  common  both  to  albumoses  and 
peptones,  and  as  a  rule  it  is  not  necessary,  clinically,  to  do  more 
than  this  test.  If,  however,  it  be  required  to  know  whether 
albumoses  are  present,  the  following  reactions  may  be  performed. 

1.  To  a  small  portion  of  the  liquid  add  neutral  ammonium 
sulphate  ((^11^)2804)  until  no  more  dissolves  on  shaking;  if 
albumoses  are  present  they  are  precipitated  and  usually  float 
on  the  surface  of  the  liquid. 

2.  Add  nitric  acid  to  the  clear  stomach  contents  drop  by 
drop ;  if  a  precipitate  forms  it  is  due  to  proto-albumose.  It 
redissolves  on  heating  and  comes  down  again  on  cooling. 

In  testing  for  ordinary  clinical  purposes,  i.e.  to  determine 
whether  any  digestion  has  occurred,  it  is  sufficient  to  neutralise 
the  filtered  stomach  contents  for  the  presence  of  syntonin,  and 
to  perform  the  biuret  test  for  the  presence  of  the  final  pro- 
ducts of  digestion,  albumoses  and  peptones. 

7.  Determination  of  the  Presence  of  Pepsin  in  the  Stomach 
Contents.— -The  presence  of  pepsin  in  a  liquid  is  determined  by 
the  fact  that  if  hydrochloric  acid  be  added  to  the  amount  of 
about  0'2  per  cent,  the  liquid  transforms  coagulated  egg- 
albumin  into  albumoses  and  peptones.  The  actual  manipulation 
varies  somewhat  according  to  the  composition  of  the  stomach 
contents.  These  must  in  all  cases  be  strained  and  filtered 
until  a  clear  solution  is  obtained.  This  clear  filtrate  usually 
contains  albumoses  and  peptones ;  it  may  be  very  acid  or  only 
slightly  so,  or  it  may  be  neutral. 

1.  If  only  slightly  acid  or  neutral,  the  method  employed  is 
as  follows  :  A  solution  of  egg-albumin  is  made  by  separating 
the  white  of  one  egg,  cutting  it  up  with  scissors  and  shaking 
with  200  cc.  of  water,  to  which  two  drops  of  acetic  acid  (B.P.) 
have  been  added.  Some  flocculent  shreds  of  membrane  are 
allowed  to  settle,  and  the  clear  supernatant  albuminous  solution 
is  poured  off.  Twenty  cubic  centimetres  of  this  are  placed  in  a 
large  test-tube  or  flask  and  coagulated  firmly  by  heat,  a  small 
drop  of  acetic  acid  being  added,  if  necessary,  to  ensure  complete 
coagulation.    The  coagulated  albumin  is  now  ready. 
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To  this  mixture  of  coagulated  albumin  and  water  add  the 
following  in  order  : — 

Acidum  hydrochloi-icum  dilutum        .          .       20  drops. 
Distilled  water  .  .  .  .       70  cc. 

Filtrate  of  stomach  contents    .  .  .10  cc. 

Make  a  similar  mixture  as  a  control  experiment,  but  before 
adding  the  filtrate  of  the  stomach  contents,  boil  it  so  as  to 
destroy  any  pepsin  present.  Place  both  test-tubes  in  the  warm 
chamber  at  40°  C.  for  one  hour.  If  the  stomach  contents  con- 
tain pepsin,  the  coagulated  albumin  in  the  first  test-tube  will 
be  completely  or  nearly  completely  dissolved ;  and  the  biuret 
reaction  obtained  will  be  much  more  brilliant  in  colour  than  in 
the  second  test-tube.  The  object  of  having  a  second  test-tube 
containing  the  boiled  filtrate  of  the  stomach  contents  is  that 
these  already  contain  albumoses  and  peptones.  The  reactions 
of  these  bodies  are  not  destroyed  by  boiling,  but  the  pepsin  is, 
so  that  at  the  end  of  the  time  of  digestion  the  amount  of 
albumoses  present  in  the  first  test-tube  (which  is  equal  to  the 
amount  formed  plus  those  already  present)  may  be  compared  to 
the  amount  already  present  in  the  gastric  contents. 

Carried  out  with  the  precautions  given,  this  method  is  a 
very  trustworthy  one  for  determining  the  presence  of  pepsin  in 
the  stomach  contents. 

2.  If  the  stomach  contents  are  very  acid,  they  must  be 
strained  and  filtered  as  before.  The  acidity  may  be  due  to 
HCl  alone,  or  in  association  with  the  organic  acids — lactic, 
acetic,  butyric.  Before  using  such  a  liquid  for  testing  for 
pepsin,  it  must  be  neutralised  and  any  precipitate  filtered  off. 
The  subsequent  procedure  is  precisely  similar  to  that  just 
described.  The  results  are  not  quite  so  accurate  as  in  the  first 
instance,  if  organic  acids  are  present ;  but  there  is  no  difficulty 
even  in  this  case  of  determining  whether  active  pepsin  is  present 
in  the  gastric  contents  or  not. 

If  a  more  accurate  method  is  required,  the  neutralised 
filtrate  of  the  stomach  contents  may  be  concentrated  to  small 
bulk  in  vacuo  over  sulphuric  acid,  and  then  thrown  into  a 
large  excess  of  alcohol :  a  precipitate  falls  which  contains  the 
pepsin.    This  precipitate  is  removed  and  dissolved  in  water, 
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the  solution  being  tested  as  regards  its  digesting  action  in 
the  same  manner  as  above  described. 

The  'presence  of  the  curdlvng  ferment  is  readily  determined 
by  neutralising  the  stomach  contents  with  dilute  soda  solution, 
and  adding  1 0  cc.  to  a  similar  quantity  of  milk.  The  mixture 
must  be  neutral.  If  the  mixture  is  placed  in  the  warm  chamber, 
coagulation  of  the  milk  occurs  in  about  fifteen  minutes,  when 
the  ferment  is  present. 


Examples  of  the  Examination  of  the  Stomach 

Contents. 

As  examples  of  the  examination  of  the  stomach  contents, 
three  cases  may  be  taken  which  illustrate  the  chief  varieties 
of  liquids  vomited  or  removed  from  the  stomach  in  diseased 
conditions :  a  case  in  which  the  vomited  matters  were  neutral 
or  nearly  so ;  a  second  case  in  which  they  were  hyperacid, 
due  to  an  excess  of  hydrochloric  acid;  a  third  case  in  which 
they  were  hyperacid,  due  to  an  excess  of  the  organic  acids  of 
fermentation. 

Case  I. — Male,  aged  forty-four  years,  with  the  symptoms 
of  subacute  gastritis.  The  vomit  examined  was  ejected  during 
the  stage  of  convalescence,  the  patient  being  on  a  liquid  diet 
of  milk  and  beef-tea  without  any  solid  food  whatever. 

The  vomit  was  small  in  quantity,  and  consisted  of  a  large 
amount  of  very  tenacious  and  stringy  mucus,  and  a  small 
quantity  of  liquid  in  which  there  were  one  or  two  clots  of 
casein.  The  mucus  was  strained  off  through  a  Chamber- 
land's  porcelain  filter  and  40  cubic  centimeters  of  a  clear 
yellowish  liquid  obtained. 

This  liquid  gave  a  brilliant  biuret  reaction,  showing  ¥ie 
presence  of  a  large  quantity  of  albumoses  and  peptone. 

Aciclity.~lt  was    very  faintly  acid   to   litmus  paper. 

TropcEohn  gave  no  reaction  for  free  acid,  and  ether  extracted 

no  acid  body.    The  liquid  was  practically  neutral. 

Dirjestive  Activity.-~A  digestive  mixture  was  made  as 
follows : — 
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Filtrate  of  stomach  contents      .  .  .15  cc. 

Water  containing  two  drops  of  HCl      .  .    75  cc. 

Coagulated  egg-albumin  .  .  .a  small  quantity. 

This  was  placed  in  the  incubator  at  99°  F.  for  one  hour, 
at  the  end  of  which  time  nearly  all  the  albumin  was  dis- 
solved, and  the  remainder  dissolved  on  heating  the  liquid. 
The  acid  liquid  gave  a  dense  precipitate  on  neutralising 
(  =  syntonin)  and  an  intense  biuret  reaction. 

The  vomit  in  this  case  therefore  contained  a  large  quantity 
of  active  pepsin  ;  no  hydrochloric  acid ;  but  albumoses,  peptone, 
and  a  large  quantity  of  mucus.  It  is  illustrative  of  the  con- 
dition of  the  stomach  in  cases  of  acute  gastritis  during 
recovery ;  a  large  amount  of  mucus  being  still  secreted,  but 
the  gastric  glands  are  regaining  their  secretory  activity, 
although  the  amount  of  hydrochloric  acid  secreted  is  deficient. 
The  analysis  may  also  illustrate  another  point,  viz.  that 
when  the  remains  of  a  meal  is  delayed  in  the  stomach,  the 
hydrochloric  acid  diminishes  {i.e.  is  absorbed),  while  the 
pepsin  and  peptones  are  still  present ;  hydrochloric  acid  being 
more  readily  absorbed  than  the  former. 

Case  II. — Female,  aged  48  years,  with  the  symptoms  of 
•gastric  irritation  and  of  atony  of  the  stomach;  associated  with 
chronic  bronchitis  of  a  mild  type.      She  was  on  a  diet  of 
bread  and  milk.    The  vomit  examined  was  ejected  an  hour 
and  a  half  after  breakfast. 

General  Appearance. — Thick  and  white,  separating  into 
two  portions ;  a  finely  divided  solid  matter  below,  and  a 
turbid  liquid  above.  The  deposit  is  starch,  since  it  gives  a 
deep  blue  colour  with  iodine.  Some  fat  floats  on  the  surface. 
There  is  no  sour  smell ;  no  mucus. 

Peptones.  The  liquid  gives  a  brilhant  biuret  reaction. 

j^ciclity. — Very  acid  to  litmus  paper ;  Congo-red  paper  is 
stained  a  brownish  black  blue. 

Tropoeolin  00  gives  a  red  coloration  for  free  acid,  and 
also  the  purple  colour  of  the  evaporation  test;  Gunsberg's 
solution  gives  a  red  colour.  Free  hydrochloric  acid  is  there- 
fore present.  v  i  r  fi 

The  tests  for  lactic  acid  were  negative  when  apphed  directly 
to  the  vomit.    The  ethereal  extract  of  the  vomit  contained 
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fat,  but  no  free  acid,  and  gave  neither  of  the  tests  for  lactic 
acid.    Lactic  acid  was  therefore  absent. 

Volatile  Acidity. — 50  cc.  of  the  vomit  was  twice  distilled. 
The  distillate  was  not  acid,  and  consisted  only  of  water.  No 
volatile  acids  were  present. 

Total  Acidity. — 20  cc.  of  the  vomit  were  diluted  to 
300  cc.  with  water  and  divided  into  two  portions  of  150 
cc,  each  portion  was  neutralised  by  9  cc.  of  decinormal 
solution  of  sodium  hydrate  (phenol-phthalein  being  used  as 
an  indicator).  Therefore  100  cc.  of  the  vomit  would  be 
neutralised  by  90  cc.  of  the  soda  solution;  and  as  100  cc. 
of  this  solution  corresponds  to  0-365  gramme  of  HCl,  90 
cc.  would  correspond  to  0-329  gramme  HCl,  which  is 
the  percentage  of  acid  in  the  vomit. 

The  results  of  the  analysis  therefore  are : 
A  large  amount  of  undissolved  starch,  with  peptones  and 
fat  and  a  high  percentage  of  HCl  (0-33  gramme  per  cent), 
the  only  acid  found.  This  shows  that  in  this  particular 
case  that  one  and  a  half  hours  after  a  meal,  consisting  almost 
solely  of  starch  and  milk,  the  acidity  of  the  stomach  had 
already  risen  to  far  above  the  normal;  digestion  was  pro- 
ceeding, but  the  hyperacidity  caused  vomiting.  It  was  a  case 
of  hypersecretion  of  hydrochloric  acid. 

_  Case  III— Female,  aged  seventy,  with  enormous  dila- 
tation of  the  stomach ;  no  definite  tumour  to  be  felt  or  sio-ns 
of  carcinoma  ventriculi.  The  patient  was  on  a  diet  of  peptonised 
milk,  with  one  egg  to  the  pint  of  milk,  five  ounces  being  given 
every  four  hours;  peptones  were  also  given  every  four" hours 
The  stomach  contents  were  removed  by  the  pump  about  one 
hour  after  the  last  feeding  with  peptonised  milk. 

General  Character  of  Liquid  Bemoved.—YxotXyj  yellow 
turbid,  with  a  fine  yellowish  deposit  on  standing,  and  a  thin 
pale  liquid  above. 

Peiotoncs.SRQW  marked  biuret  reaction. 
^M^an— Fehling's  solution  readily  reduced. 
if^crosco^^m%.— Large  quantities  of  saccharomyces,  with 

?S       ''''''''''''      ^"'"^  ^""^  ^''^ 

Bacteriological    Examination.—QxAtxxreB    were    made  in 
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neutral  bouillon  containing  3  per  cent  of  sugar.  Only  yeast 
was  obtained,  which  in  subcultures  somewhat  rapidly  de- 
generated (see  Fig.  16). 

Free,  Acidity. — Congo-red  paper  turned  black. 
Tropoeolin :  both  the  liquid  and  evaporation  tests  were 


negative 


Gunsberg's  test :  negative. 
Boas'  resorcin  test :  negative. 

Free  acids  were  therefore  present  as  shown  by  Congo-red 
paper,  but  there  was  no  hydrochloric  acid. 

Uffelmann's  carbolic  iron  test  and  the  ferric  chloride  test 
gave  doubtful  reactions  for  lactic  acid,  the  colour  of  the  stomach 
contents  interfering  with  the  colour  reaction. 

Total  Acidity. — Estimated  in  the  manner  described  :  78  cc. 
of  ^ij-  NaHO  neutralised  100  cc.  of  the  stomach  contents 
=  0-285  gramme  per  cent  reckoned  as  HCl. 

Volatile  Acidity.— cc,  distilled  twice,  gave  60  cc.  of 
acid  distillate,  which  was  neutralised  by  21  cc.  of  ^  normal 
NaHO,  i.e.  100  cc.  of  stomach  contents  contained  a  volatile 
acidity  which  would  be  neutralised  by  4-2  cc.  normal  NaHO. 
The  distillate  gave  no  reaction  with  ferric  chloride;  acetic 
acid  was  absent,  but  butyric  ether  was  evolved  on  heating 
with  sulphuric  acid  and  alcohol.  Since  butyric  acid  was  the 
only  volatile  acid  present,  the  volatile  acidity  was  equal  to  0-37 
gramme  per  cent  butyric  acid. 

Fixed  Acidity.— ThQ  ether  extract  of  the  residue  after 
the  volatile  acids  had  been  got  rid  of  contamed  fat_  and  a 
free  acid,  which  gave  both  the  colour  tests  for  lactic  acid. 

The  degree  of  fixed  acidity  estimated  as  m  the  manner 
described  was  found  to  be  that  60  cc.  ^  normal  NaHO 
neutralised  100  cc.  =  0-54  gramme  lactic  acid. 

The  fixed  acidity  estimated  after  simply  evaporating  the 
stomach  contents  to  get  rid  of  the  volatile  acids  (see  p.  133), 
was  proved  to  be  of  the  same  degree. 

Diqestive  Activity. -"^l^^  digestive  activity  of  the  gastnc 
rontents  was  tested  by  the  following  experiment, 
contents  wa  .  ^^^^^^^  ^^^^^^^^^  ^^^^^  neutm  ised  with 

1  J'to  100  cc  and  three  drops  of  HCl  added.  Two 

0?  solution  of  egg-albumL  were  made  from  the 
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white  of  an  egg.  Fifty  cc.  were  placed  in  each  of  two  flasks 
(A,  B)  and  coagulated  by  heat.  To  each  of  these  flasks 
50  cc.  of  the  neutralised  and  diluted  stomach  contents  were 
added,  and  the  mixture  in  flask  B  was  boiled.  Flask  B  there- 
fore acted  as  a  control  in  two  ways  :  it  was  precisely  the 
same  mixture  as  in  flask  A,  containing  the  same  amount  of 
peptones  which  were  found  in  the  gastric  contents,  but  the 
activity  of  any  pepsin  present  was  destroyed  by  boiling: 
therefore  the  digestion  of  the  albumin  in  flask  A  could  be 
compared  with  that  in  flask  B. 

The  two  flasks  were  kept  at  98°  F.  for  twenty-nine  hours. 
In  five  hours  no  difference  could  be  discovered  between 
them.  At  the  end  of  twenty-nine  hours,  the  albumin  in 
flask  A  had  diminished  as  compared  to  that  in  flask  B,  but 
the  difi'erence  was  not  great,  and  the  biuret  reaction  was  not 
more  intense  in  A  than  in  B.  The  digestive  activity  of  the 
Hquid  tested  was  therefore  practically  nil. 

Summary  of  the  Analysis. — ^Hydrochloric  acid  was  absent, 
and  the  hyperacidity  was  due  to  lactic  acid  (0-54  per  cent) 
and  butyric  acid  (0-37  per  cent),  derived  from  bacterial  fer- 
mentation of  the  stomach  contents.  Pepsin  was  practically 
absent.  The  results  are  illustrative  of  the  characters  of  the 
stomach  contents  in  great  dilatation  of  the  stomach  with 
bacterial  fermentation  of  the  food.  It  may  be  added  that 
m  this  case,  as  peptones  were  given  with  the  food  in  the 
form  of  peptonised  milk  or  of  solid  peptones,  their  presence 
111  the  stomach  contents  was  no  sign  that  any  digestion  had 
taken  place. 


II.— Methods  of  Examination  op  the  Digestive  Activity 
OF  THE  Mechanical  Powee,  and  of  Absoeption 
OF  THE  Stomach. 

yJliLt""^^         ■'""""^  e^^amination  of 

IfThl  ,i    r  "'"^  Sives  a  correct  indication 

since  Irom  it  maybe  learnt  the  facts  not  only  that  hydro 
cMonc  acd  and  pepsin  are  secreted,  b„t  that  albumos'slnd 
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peptones,  the  products  of  proteid  digestion,  are  formed ;  i.e.  that 
the  pepsin-hydrochloric  acid  of  the  gastric  juice  is  active. 
In  certain  instances,  also,  the  time  of  vomiting,  i.e.  the  period 
elapsing  after  the  last  meal,  shows  that  the  mechanical  power 
of  the  stomach  is  deficient,  and  that  there  is  thus  delay  of 
food  in  the  organ.  In  many  cases  of  disordered  digestion, 
however,  vomiting  is  absent  or  is  only  an  occasional 
occurrence.  In  these  cases  other  methods  may  be  employed 
to  determine  the  activity  of  the  gastric  juice,  the  mechanical 
power  of  the  stomach,  and  the  rate  of  absorption. 

It  must  be  clearly  borne  in  mind  what  is  required  to  be 
learnt  by  such  methods.  It  is  not  simply  that  the  results 
obtained  are  of  physiological  interest  and  importance,  but 
that  in  each  class  of  cases  of  disordered  digestion  it  is  requisite 
to  know  to  what  degree,  if  any,  the  gastric  juice  (pepsin  and 
hydrochloric  acid)  is  altered  in  quality  or  quantity,  to  what 
degree  the  mechanical  movements  of  the  organ  are  affected, 
and  whether  bacterial  fermentation  is  present  or  not,  so  that 
the  treatment  adopted  may  be  on  the  lines  of  remedying  any 
deficiency  of  function  discovered.  By  such  methods  an 
attempt  has  been  made 'to  render  the  treatment  of  disordered 
digestion  more  rational  and  less  empirical.  In  what  respects 
they  fail  and  in  what  they  succeed  will  be  seen  after  the 
methods  are  discussed. 

Methods  of  Examination  of  the  Gastric  Juice. — It  has 
already  been  pointed  out  that  food  is  not  the  only  stimulus 
which  excites  the  secretion  of  the  gastric  juice ;  mechanical, 
thermal,  electrical,  and  chemical  stimuli  have  a  similar  action. 
The  introduction  of  a  sound  into  the  stomach  excites  the 
secretion,  also  the  drinking  of  hot  or  ice-cold  water,  and  the 
passage  of  an  electric  current  through  the  organ  by  means  ot 
a  sound  introduced  into  it. 

As  a  chemical  stimulus  to  secretion,  a  dilute  solution  ot 
bicarbonate  of  sodium  or  of  soda  acts  with  the  least  irritation. 

Mechanical  and  electrical  stimuli  are  not  of  practical 
use  in  obtaining  the  gastric  juice,  but  both  chemical  and 
thermal  stimuli  may  be  employed. 

Leube^  recommended  the  washmg  out  of  the  tastmg 

1  Op.  cit. 
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stomach  with  400  cuhic  centimeters  of  lukewarm  water,  the  last 
portions  removed  being  tested  by  litmus  paper  for  neutrality, 
and  then  injecting  50  cc.  of  a  solution  of  soda  (3  per  cent) ; 
this  was  allowed  to  remain  in  the  organ  twelve  minutes,  and 
was  then  removed  by  washing  out  the  organ  with  400  cc.  of 
water.  If  after  twelve  minutes  the  soda  solution  is  neutralised, 
the  HCl  secretion  of  the  stomach  is  normal;  but  if  the  secretion 
is  deficient,  the  solution  remains  alkaline.  The  presence  of 
pepsin  in  the  liquid  removed  can  be  determined  in  the 
manner  previously  described  (p.  139). 

Another  method  also  used  by  Leube  is  to  inject  100  cc. 
of  ice-cold  water  through  the  sound,  after  the  stomach 
has  been  thoroughly  washed  out.  After  remaining  m  the 
organ  ten  minutes,  the  liquid  and  secretion  may  be  removed 
by  washing  out  with  300  cc.  of  water.  The  presence  of  HCl 
and  of  pepsin  may  be  readily  determined  in  the  liquid.  In 
some  cases,  no  doubt,  as  Leube  found,  these  methods  are 
sufficient  in  themselves  to  indicate  a  deficiency  in  the  secretion 
of  the  gastric  juice ;  but  a  little  consideration  shows  that  such 
methods  are  not  the  most  serviceable  that  can  be  employed. 
They  will  clearly  show  whether  hydrochloric  acid  and  pepsin 
are  secreted  or  not ;  but  this  is  not  the  chief  point  required  to 
be  known.  In  most  cases  of  disordered  digestion  it  is  not  so 
much  a  question  whether  hydrochloric  acid  and  pepsin  are 
secreted,  for  in  only  a  few  diseases  are  they  actually  absent ; 
nor  is  it  solely  a  question  whether  stimuli,  such  as  an  alkali 
or  ice-cold  water,  will  produce  secretion,  but  whether  during 
the  whole  time  that  a  mixed  meal  remains  in  the  stomach 
there  is  a  sufficient  secretion  of  gastric  juice  to  digest  the 
proteids  and  to  reduce  it  to  the  condition  of  chyme.  The 
secretion  of  the  gastric  juice  must  be  a  continuous  one,  just  as 
the  movement  must  be  continuous  for  efficient  digestion  to 
take  place.  So  that  these  methods  of  obtaining  the  gastric 
juice  are  not  of  much  practical  importance.  Indeed,  for 
testmg  the  digestive  activity  of  the  gastric  juice  secreted,  some 
kmd  of  proteid  food  must  be  given,  and  the  effect  of  the 
gastric  juice  on  this  during  a  certain  period  determined. 

Test  for  the.  Activity  of  the  Gastric  Juice. — The  most  con- 
venient way  of  doing  this  test  is  to  give  boHed  white  of  egg 


148 


METHODS  OF  EXAMINATION. 


when  the  stomach  is  empty,  and  to  remove  the  stomach 
contents  in  half  or  three  quarters  of  an  hour. 

The  stomach  must  be  empty,  or  if  not  empty  washed  out 
before  the  experiment.  The  white  of  one  or  two  eggs  is 
separated  from  the  yolk,  thrown  into  4  ounces  of  water, 
and  the  mixture  raised  to  the  boiling  point  while  kept 
constantly  stirred.  In  this  way  the  albumin  is  coagulated  in 
fine  flocculi.  After  cooling  it  is  given  to  the  patient,  who  is 
to  keep  quiet.  In  from  ^  to  ;|  hour,  by  means  of  the  stomach 
sound,  4  or  5  ounces  of  water  are  passed  into  the  stomach,  and 
the  whole  of  the  stomach  contents  removed  by  the  aspirator. 

An  examination  of  the  liquid  removed  will  determine 
whether  the  solution  of  the  albumin  is  complete,  i.e.  whether 
there  is  any  undigested  residue,  and  whether  albumoses  or 
peptones  are  present  by  means  of  the  biuret  reaction.  The 
degree  of  acidity  and  its  nature  can  also  be  readily  determined 
and  the  presence  of  pepsin  verified.  In  estimating  the  degree 
of  acidity  of  the  liquid  it  must  be  remembered  that  the 
ascertained  figure  will  be  only  one  half  the  acidity  of  the 
stomach  contents,  since  an  equal  quantity  of  water  was 
used  to  wash  out  the  stomach  after  digestion.  There  is  no 
method  so  accurate  as  this  for  determining  the  activity  of  the 
gastric  juice  in  disease.  A  food  stuff  is  given  which  the 
stomach  readily  digests,  and  which  does  not  give  rise  to  any 
organic  acidity  in  the  organ.  Moreover,  although  the  rate  of 
digestion  varies  greatly  in  individuals,  yet  with  such  a  single 
meal  as  that  given,  in  all  individuals  with  healthy  digestion, 
there  ought  to  be  an  appreciable  digestion  of  the  albumm  m 
one  hour ;  while  in  those  with  a  deficient  secretion  of  gastric 
juice,  digestion  will  hardly  have  commenced,  the  liquid  removed 
being  only  very  slightly  acid,  containing  no  albumoses  or 
peptones,  and  with  scarcely  any  digestive  activity. 

Such  a  method  as  this  determines  only  the  activity  of  the 
aastric  juice;  it  does  not  indicate  the  mechanical  power  or 
the  absorptive  activity  of  the  stomach.  In  cases  of  disease  it 
is  requisite  to  know  not  only  the  activity  of  the  gastric  juice, 
but  to  have  some  indication  of  the  power  of  the  disordered 
stomach  to  manipulate  the  mixed  food  of  a  moderately  large 
meal     This  process  of  manipulation  includes  not  only  the 
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action  of  the  gastric  juice  on  the  proteicls  of  the  food,  but  the 
effect  of  the  movements  of  the  stomach.  With  regard  to  the 
movements,  it  cannot  be  too  frequently  stated  that  not  only 
must  the  circular  and  churning  movements  be  continuous 
during  the  whole  period  of  stay  of  the  food  in  the  organ,  but 
when  digestion  is  completed  and  the  food  rendered  semi-liquid, 
the  stomach  must  be  capable  of  propelling  the  last  portions  of 
chyme  into  the  duodenum,  so  that  the  organ  is  emptied. 
A  diminution  in  the  circular  and  churning  movements  delays 
digestion,  and  the  inability  of  the  organ  to  expel  all  the  food 
into  the  duodenum  leaves  the  organ  constantly  with  some 
liquid  in  it.  It  is  concerning  these  two  points  that  informa- 
tion is  required  in  cases  of  disordered  digestion ;  they  are  as 
important  as  the  secretion  of  the  gastric  juice. 

All  these  points  may  be  determmed  by  a  method  which 
has  been  of  the  greatest  service  in  the  diagnosis  of  disordered 
digestion,  viz.  the  method  of  a  test-meal. 

Method  of  Testing  the  Activity  of  the  Gastric  Juice  and,  the 
Movements  ly  means  of  a  Test-meal. — The  object  of  a  test-meal 
is  to  determine  : 

1.  The  activity  of  the  gastric  juice. 

2.  The  power  of  the  stomach  to  manipulate  the  food. 

3.  The  power  of  the  stomach  to  empty  itself  in  a  certain 
time. 

Some  of  the  test-meals  which  have  been  introduced  do 
not  adequately  determine  these  points.  A  test -meal  ought 
to  be  considered  as  a  physiological  meal  of  moderate  bulk, 
composed  of  proteids,  carbohydrates,  fats,  and  water,  the 
constituents  of  which  are  readily  digested  under  normal 
conditions  ;  and  inasmuch  as  the  chief  function  of  the  stomach 
as  a  digestive  organ  is  the  action  of  the  gastric  juice  upon 
proteid  food,  it  is  advisable  that  the  test-meal  contain  an 
excess^  of  proteid  food  stuff,  such  as  meat  or  white  of  egg. 
Ewald's  test-breakfast  consists  of  35  grammes  (1^  ounce)  of 
bread  and  ^  of  a  litre  of  water.  This  contains  an  excess  of 
carbohydrates,  and  does  not  constitute  an  accurate  test  of  the 
power  of  the  stomach  to  manipulate  the  solid  food  or  to  empty 
Itself  after  the  digestion  of  a  moderately  sized  meal.  But  it 
IS  of  value  in  determining  the  amount  of  secretion  of  gastric 
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juice  in  response  to  the  stimulus  of  food.  It  may  also  be 
used  where  a  large  meal  could  not  be  borne  by  a  patient; 
although  in  such  cases  it  is  best  to  use  milk  alone  or  white 
of  egg  as  the  test-meal.  A  more  trustworthy  test -meal  for 
ordinary  cases  of  disordered  digestion  is  that  used  by  Leube 
and  others.  It  consists  of  a  little  soup,  a  large  beef- steak 
(about  5  ounces)  and  a  small  bread  roll,  no  water  being  drunk 
with  the  meal,  which  is  to  be  taken  at  midday.  The  patient 
is  allowed  to  rest  after  the  meal,  and  the  stomach  must 
previously  be  fasting.  After  five  to  seven  hours  have  elapsed 
the  stomach  contents  are  removed  by  the  sound  and  investigated. 
Under  normal  conditions  the  stomach  is  completely  empty  in 
seven  hours  after  such  a  meal,  containing  only  a  little  neutral 
liquid,  with  a  few  flakes  of  mucus.  In  five  hours  there  is 
usually  some  undigested  muscle  fibres  and  starch  grains  still 
in  the  stomach  contents,  which  are  acid  and  contain  peptones. 
In  disordered  conditions  delay  of  digestion  is  determined  by 
the  fact  that  in  seven  hours  after  such  a  meal  the  stomach 
stiU  contains  undigested  food,  is  still  acid,  and  contains  peptones. 
The  liquid  removed  from  the  organ  may  be  examined  by 
,  the  methods  previously  described. 

The  test- meal  of  Leube's  was  used  by  him  m  the  observa- 
tions previously  quoted  (Chapters  III.  and  IV.) ;  by  its  use  a 
fairly  complete  knowledge  of  the  functions  of  the  stomach  in 
any  particular  case  of  disease  may  be  obtained.  It  is  not  always 
necessary  to  allow  the  food  to  remain  in  the  stomach  seven 
hours,  in  five  hours  a  little  of  it  may  be  removed  and 
examined. 

Methods  for  Testing  the  Mechanical  Potver  of  the  Stomach. — ■ 
The  changes  in  the  mechanical  power  of  the  stomach  are  of 
great  importance  m  disease,  and  a  simple  method  of  testing  it 
is  greatly  to  be  desired.  Ewald  has  used  the  following 
method.  Salol,  which  is  a  compound  of  sahcylic  acid  and 
carbolic  acid,  is  decomposed  into  its  component  parts  by  the 
pancreatic  juice  as  soon  as  it  passes  from  the  stomach  mto 
the  duodenum.  The  sahcylic  acid  is  excreted  in  the  unne 
as  salicyluric  acid,  and  is  recognised  by  a  solution  of  ferric 
chloride  which  gives  a  reddish  violet  colour  with  it.  Ewald 
gives  l'  gi-amme  (15  grains)  of  salol  in  a  gelatin  capsule 
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just  after  the  midday  meal.  In  healthy  individuals  the 
salicylic  acid  secretion  appears  in  the  urine  in  sixty  to  seventy- 
five  minutes.  Several  observers  have,  however,  obtained  very 
varying  results,  the  time  of  the  appearance  of  the  secretion 
in  healthy  individuals  varying  between  thirty  and  ninety 
minutes.  The  conclusion  is  therefore  that  the  test  is  of  service 
only  when  the  time  of  excretion  is  much  delayed.  Attention 
has  already  been  drawn  to  one  fallacy  in  such  a  method,  viz. 
reckoning  the  absorptive  activity  of  one  organ  in  terms  not  only 
of  the  absorption  but  also  of  the  excretion  of  a  chemical  substance 
by  another  organ  supposed  to  be  healthy.  This  was  referred  to 
in  discussing  the  iodide  of  potassium  test  of  absorption  by  the 
stomach  (Chapter  III.  p.  1 0  7).  The  salol  test  is  much  more  com- 
plicated, inasmuch  as  the  substance  has  to  be  expelled  from 
the  stomach,  to  be  decomposed  by  the  pancreatic  juice,  to  be 
absorbed  by  the  intestinal  mucous  membrane  and  to  be  excreted 
by  the  kidney ;  and  for  the  test  to  be  of  use  it  is  necessary  to 
suppose  that  the  pancreas,  intestinal  mucous  membrane,  and 
kidneys  are  performing  their  functions  in  a  normal  manner. 

Other  considerations  show  that  the  salol  test  is  quite 
valueless  as  a  gauge  of  the  mechanical  power  of  the  stomach. 
The  gelatin  of  the  capsule  is  soon  dissolved  in  the  gastric 
juice,  the  gramme  of  salol  is  set  free  and  is  practically  insoluble 
in  the  acid  liquid ;  the  fine  particles  are  passed  through  the 
pylorus  with  some  of  the  liquid  and  decomposed  in  the  duodenum. 
The  quantity  of  liquid  that  passes  through  the  pylorus  during 
digestion  of  food  in  the  stomach  varies,  as  has  been  shown, 
very  greatly,  according  to  the  consistency  of  the  digesting  food, 
and  therefore  the  rapidity  with  which  the  salol  would  be  sent 
into  the  duodenum  would  vary.  But  what  is  required  to  be 
known  about  the  mechanical  power  of  the  stomach  is  not  that 
a  small  amount  of  a  substance  can  pass  through  the  pylorus  in 
a  certain  time,  but  that  in  a  certain  limited  period  the  stomach 
can  empty  itself  of  the  mixed  food  of  a  moderately  sized  meal. 
The  salol  test  is  no  reaction  for  this,  and  is  indeed  from  a  clinical 
and  practical  point  of  view  valueless;  for  although  if  the 
reaction  time  were  greatly  prolonged  (say  to  120  minutes)  it 
would  indicate  diminution  of  the  mechanical  power  of  the 
stomach,  yet  in  mild  cases  of  disorder  in  which  it  is  most 
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important  to  determine  the  degree  of  mechanical  power  of  the 
stomach,  the  test  would  not  show  the  condition. 

Klemperer^  has  used  a  test  of  the  mechanical  power 
in  wliich  100  grammes  of  oil  are  placed  in  the  stomach  by 
means  of  the  sound.  In  two  hours  the  remainder  of  oil  is 
removed  by  adding  some  water  to  the  stomach  and  aspirating. 
The  amount  of  oil  present  in  the  washings  is  dissolved  by  ether, 
the  ether  evaporated  and  the  oil  weighed.  Seventy  to  eighty 
per  cent  of  the  oil  ought  to  be  discharged  into  the  duodenum 
by  a  healthy  stomach  in  two  hours. 

There  is  no  doubt  that  this  is  a  fair  test  of  the  mechanical 
power  of  the  stomach :  it  has  the  disadvantage,  however,  of 
being  disagreeable,  and  of  entailing  rather  long  chemical 
manipulation,  and  is  a  method  more  adapted  for  research  than 
for  application  for  ordinary  clinical  purposes. 

Methods  for  Testing  the  Absorption  of  the  Stomach  (see  p.  105). 
— It  may  be  said  in  conclusion  that  in  determining  the 
alterations  in  the  functions  of  the  stomach  in  disease,  much  may 
be  learnt  from  an  examination  of  vomited  matters,  not  only  as 
regards  the  chemical  processes  of  digestion,  but  as  regards 
bacterial  fermentation  of  the  stomach  contents.  The  quantity 
of  vomit  and  the  period  elapsing  after  a  meal  may  indicate 
delay  of  food  in  the  organ,  and  diminution  of  the  mechanical 
powers  of  the  stomach. 

In  the  great  majority  of  cases  of  disordered  digestion,  it  is 
not  necessary  to  apply  the  tests  for  the  functions  of  the  organ 
except  in  those  prolonged  cases  which  appear  but  little  amenable 
to  treatment  of  any  kind,  and  in  cases  of  suspected  cancer. 
In  such  cases  it  is  of  great  value  both  from  the  point  of  view 
of  diagnosis  and  of  treatment,  that  an  accurate  knowledge  of 
the  processes  occurring  in  the  stomach  during  digestion  should 
be  obtained.  It  is  therefore  not  only  legitunate,  but  it  is 
beneficial  to  the  patient  that  the  digestive  activity  of  the 
gastric  juice  should  be  determined  to  see  whether  the  con- 
stituents of  the  gastric  juice  (HCl  and  pepsin)  are  secreted ;  or 
that  the  digestive  activity  as  well  as  the  mechanical  power 
should  be  determined  by  giving  a  somewhat  larger  meal, 
such  as  Leube's  test-meal. 

1  Deutsche  med.  Wchnschr.,  Leipzig,  1888,  No.  4". 
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Instruments  to  he  used  in  Investigating  the  Stomach  Contents. 

 The  stomach  contents  are  removed  by  means  of  a  sound 

which  is  passed  into  the  organ,  and  which  has  attached  at 
its  outer  end  either  the  stomach-pump  or  an  aspirator. 

The  stomach  sound  is  best  made  of  indiarubber,  not  too  soft 
or  too  hard;  it  must  be  from  80  to  90  cm.  (32  to  36  inches) 
Ions,  and  from  ll  to  2  cm.  in  diameter.  Its  end  must  be 
slightly  conical,  perforated,  and  with  two  side  openings. 

To  withdraw  the  stomach  contents,  the  ordinary  pump  may 
be  used :  it  is,  however,  a  powerful  instrument,  and  is  best 
replaced  by  an  aspirator.  The  ordinary  "  medical "  aspirator, 
such  as  is  used  for  tapping  the  pleura,  serves  very  well,  the 
outer  end  of  the  stomach  tube  being  attached  to  one  of  the 
tubes  of  the  bottle.    The  procedure  is  exactly  the  same  as  in 


ir 


Fig.  17.— Boas'  Stomach  Aspirator.   S,  connection  with  stomach  sound  by  a  piece 
of  glass-tubing  ;  C,  a  spring  clip  ;  at  I,  open  ;  at  II,  closed. 

paracentesis  of  the  chest,  the  bottle  being  first  exhausted  by  the 
air-pump.  Boas  has  devised  a  useful  modification  of  the 
ordinary  indiarubber  ball  syringe,  in  which,  by  the  insertion  of 
a  valve  between  the  stomach  sound  and  the  syringe,  the  stomach 
contents  are  readily  withdrawn  and  emptied  through  the  syringe 
into  a  vessel  (Fig.  17).  Expression  of  the  stomach  contents 
may  be  resorted  to  by  pressing  upon  the  abdomen,  if  the  patient 
can  bear  it.  It  must  not  be  done,  however,  if  the  patient  is 
suffering  from  any  severe  illness. 

After  using  the  stomach  sound,  it  must  be  first  well  washed 
in  cold  water  by  allowing  a  stream  to  pass  through  it,  then 
washed  in  warm  water,  and  in  1  in  20  carbolic  acid  solution, 
finally  in  warm  water  again.  It  must  be  well  washed  before 
being  again  used.  The  method  of  passing  it  is  very  simple. 
Moistening  the  end  with  some  glycerine,  the  patient  is  placed 
m  the  sitting  posture  with  the  head  thrown  slightly  forward ; 
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the  end  of  the  sound  is  now  passed  to  the  back  of  the 
pharynx,  along  the  posterior  wall  of  which  it  is  allowed  to  glide. 
Telling  the  patient  to  take  a  deep  breath,  and  then  to  swallow, 
the  sound  may  be  gently  pushed  onwards,  and  once  in  the 
oesophagus  it  is  easily  swallowed.  Accidental  entrance  of  the 
sound  into  the  larynx  shows  itself  by  coughing  and  dyspnosa ; 
it  must  be  withdrawn  immediately  and  passed  farther  back- 
wards. 

Conditions  in  which  the  Stomach  Sound  is  not  to  ie  Passed. — ■ 
Before  the  stomach  sound  is  passed  an  examination  of  the  patient 
must  be  made  to  see  if  any  serious  disease  of  the  thorax  is 
present.    It  is  contra-indicated  to  pass  the  stomach  sound : 

1.  When  there  are  any  signs  or  symptoms  of  thoracic 
aneurism  present. 

2.  When  there  is  a  severe  wasting  disease  or  a  disease 
tending  to  syncope :  advanced  pulmonary  tuberculosis,  car- 
cinoma, or  serious  cardiac  disease. 

3.  When  there  has  been  recent  bleeding  from  any  part. 

4.  In  cases  of  great  debihty  or  in  patients  of  advanced  age. 

5.  As  regards  diseases  of  the  stomach  :  in  all  cases  of  ulcer 
the  introduction  of  the  sound  into  the  organ  is  dangerous,  and 
to  be  avoided  if  possible.  In  advanced  cases  of  carcinoma  it  is 
useless  as  a  means  of  diagnosis,  and  in  many  cases  of  functional 
disorder  it  is  unnecessary  to  use  it,  although  not  in  itself 
dangerous. 


CHAPTEE  VI. 


THE  SYMPTOMS  EEFEEABLE  TO  INDIGESTION  OE 
EOOD  WITH.  OE  WITHOUT  ANATOMICAL 
CHANGES  IN  THE  WALL  OF  THE  STOMACH. 

In  discussing  the  pathology  of  indigestion  of  food,  it  was  seen 
that  the  causes  which  lead  to  the  disturbance  of  normal  diges- 
tion in  the  stomach  were  various. 

1.  There  are  alterations  in  the  secretion  of  the  gastric  juice, 
either  in  a  diminution  of  the  total  quantity  secreted,  or  in  a 
diminution  of  the  hydrochloric  acid ;  or,  on  the  other  hand, 
in  an  increase  of  the  amount  of  hydrochloric  acid  secreted. 
Such  changes  would  affect  the  chemical  processes  of  gastric 
digestion,  viz.  the  digestion  of  the  proteids  by  the  pepsin- 
hydrochloric  acid,  and  the  consequent  setting  free  of  many 
articles  of  food  (fat,  etc.)  which  are  not  digested  in  the  stomach. 

2.  There  are,  moreover,  alterations  in  the  movements  of 
the  stomach,  which  are  sometimes  increased,  but  more  commonly 
diminished.  The  increased  movements  are  directed  to  over- 
come pyloric  obstruction,  or  occur  in  certain  cases  where  there 
is  excessive  irritability  whereby  the  food  is  rapidly  passed 
through  the  stomach  and  intestines.  As  a  rule  the  move- 
ments are  diminished,  and  this  diminution  leads  to  delay  of 
food  in  the  organ  and  its  consequences. 

3.  Alterations  in  the  absorptive  power  of  the  stomach 
cannot  be  accurately  determined.  Diminution  of  the  absorptive 
power  would  affect  chiefly  the  sugars  which  are  either  taken 
with  the  food  or  are  formed  from  starch  by  the  saliva,  and  the 
non-absorption  of  sugar  would  provide  a  food  for  bacterial 
fermentation. 
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4.  Besides  alterations  iu  the  secretion  of  the  gastric  juice, 
and  in  the  movements  and  absorption  of  the  stomach,  there  are 
changes  in  the  blood  supply  and  in  the  processes  of  innervation 
which  are  of  great  importance  in  disease.  As  regards  the 
blood  supply  there  may  be  ancemia  or  congestion;  and  as 
regards  the  innervation,  there  may  be  either  irritabiUty  or 
diminished  excitability  (irresponsiveness  of  the  stomach).  With 

irritability  of  the  stomach,  various  reflex  effects  are  observed  

gastric  reflexes — the  clinical  importance  of  which  is  very  great, 
although  a  complete  explanation  of  their  causation  is  not 
forthcoming. 

5.  Lastly,  food  acts  not  only  as  a  direct  cause  of  the 
alterations  described,  but  even  when  not  directly  the  cause  the 
changes  are  aggravated  by  the  food  taken.  Moreover,  the  pre- 
sence of  food,  and  especially  of  carbohydrates,  is  the  fuel  for 
bacterial  fermentation. 

To  obtain  any  clear  idea  of  the  processes  of  digestion  in 
disease,  the  symptoms  which  are  referable  to  these  several 
pathological  conditions  must  be  considered  as  far  as  is  possible, 
in  order  to  be  able  in  any  individual  case  to  recognise  the 
symptoms  which  may  be  ascribed  directly  to  indigestion  of 
food  in  the  stomach ;  to  separate  reflex  effects  on  the  normal 
gastric  functions  from  reflex  effects  arising  from  disorder  of 
the  gastric  functions  ;  and  to  differentiate  the  effects  of  dis- 
ordered gastric  functions  from  those  arising  in  the  other  parts 
of  the  alimentary  tract.  Thus  certain  symptoms  referable  to 
the  stomach  may  be  either  part  of  a  disorder  of  the  organ  or 
may  be  a  reflex  or  direct  effect  of  some  disease  in  a  distant 
part,  as,  for  example,  when  vomiting  is  the  result  of  uterine, 
renal,  or  cerebral  disease,  when  eructation  of  gas  (flatulence)  is 
intestinal  in  origin,  or  when  nervous  symptoms  arise  not 
referable  to  disordered  digestion. 

In  a  case,  moreover,  in  which  the  symptoms  are  referable 
directly  to  the  stomach,  the  effects  produced  by  disorder  of 
function  of  the  organ  have  to  be  carefully  separated  from 
those  which  are  the  results  of  local  or  organic  disease — ulcer, 
carcinoma  or  inflammation — for  although  in  the  majority  of 
instances  these  organic  diseases  produce  definite  symptoms  as 
well  as  disordered  digestion,  yet  in  some  cases  the  diagnosis 
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is  extremely  difficult  owing  to  the  absence  of  definite 
symptoms. 

In  discussing  the  symptoms  referable  directly  to  disordered 
function  or  to  organic  disease  of  the  stomach,  a  little  considera- 
tion makes  it  clear  that  they  are  divisible  into  two  classes :  in 
one  of  which  the  symptoms  are  direct,  arising  from  changes  in 
the  organ ;  in  the  other  of  which  they  are  indirect,  i.e.  they  are 
reflex  effects  arising  from  the  stomach  and  resulting  in  symptoms 
referable  chiefly  to  the  nervous  system.  To  these  classes  may 
be  added  a  subsidiary  one,  in  which  the  symptoms  are  referable 
to  the  effects  of  disordered  digestion  in  the  stomach,  but  also 
to  an  effect  on  either  the  salivary  secretion  or  the  intestinal 
functions. 

I. — Symptoms  eefeeable  dieectly  to  the  Stomach. 
1.  Sensations  in  the  Stomach  Region. 

(a)  A  Sensation  of  Emptiness  which  before  food  is  often 
associated  with  pain  (gastralgia),  or  which  occurs  after  food  in 
rapid  digestion  and  in  rapid  emptying  of  the  stomach  contents. 
The  first  sensation  is  relieved  by  food,  the  second  only 
partially  so. 

(^)  Pain  in  the  Epigastrium  is  of  two  kinds,  according  as 
it  occurs  when  the  stomach  is  empty  or  when  it  contains  a 
meal. 

In  an  empty  stomach  one  form  of  pain  has  just  been  men- 
tioned (gastralgia)  which  may  occur  in  severe  paroxysms. 
Other  forms  occur,  viz.  severe  pain  in  acute  gastritis,  whether 
due  to  inflammation,  to  poisons,  or  to  the  invasion  of  bacteria 
(infective  gastritis). 

Pain  after  Food,  or  Pain  aggravated  hy  Food,  is  the  usual 
form  of  epigastric  pain  arising  from  the  stomach.  It  occurs 
in  two  forms,  localised  and  diffuse.  The  diffuse  form  is 
associated  with  hyperacidity  and  bacterial  fermentation,  as  in 
cases  of  gastric  irritation  and  dilatation  of  the  organ.  It  is 
also  observed  in  inflammation  of  the  stomach,  as  in  catarrh 
and  the  other  forms  of  gastritis.  Localised  pain  is  observed  in 
ulcer,  sometimes  in  carcinoma  of  the  organ:  it  may  be  associated 
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with  dorsal  pain  and  tenderness.  Pain  in  the  epigastrium 
due  to  a  distended  transverse  colon  is  not  infrequently 
mistaken  for  pain  due  to  a  stomach  condition,  as  well  as  the 
pain  and  superficial  tenderness  present  in  abdominal  neuralgia 
and  muscular  rheumatism. 

(7)  Pain  in  the  left  hypochondrium  and  the  lower  part  of 
the  left  axilla  is  in  many  instances  due  to  a  dilated  and  full 
stomach,  as  well  as  to  a  distended  colon  or  enlarged  spleen. 

(S)  A  sensation  of  fulness,  weight,  or  discomfort  in  the 
stomach  region  without  actual  pain,  occurring  directly  after 
meals  or  some  hours  after.  Tliis  is  associated  with  gastric 
irritation  or  hyperacidity,  with  a  simple  deficiency  of  move- 
ment of  the  organ,  with  dilatation  of  the  stomach  and  bacterial 
fermentation  and  distention  of  the  organ  with  gas.  The 
direct  cause,  as  a  rule,  of  these  sensations  is  the  partaking 
of  a  meal  which  is  disproportionate  to  the  digestive  capacity 
of  the  disordered  stomach.  The  bulk  of  the  meal  may  be  too 
large  for  even  a  normal  stomach,  or  it  may  contain  a  large 
amount  of  indigestible  matter  (cellulose,  fat,  starch),  or  too 
large  a  quantity  of  organic  acids  or  salts,  condiments,  alcohohc 
drinks,  or  other  food  accessories.  In  many  instances,  as  will 
be  seen,  the  discomfort  arises  one  to  three  hours  after  the 
largest  meal,  indicating  that  the  symptoms  are  referable  to 
the  increasing  acidity  and  to  defective  movements ;  for  at  that 
time  the  normal  acidity  due  to  HCl  and  the  abnormal  organic 
acidity  (due  to  food  or  fermentation)  is  rapidly  rising,  and 
the  movements  of  the  disordered  stomach  are  diminishing. 

2.  Eructation  and  Vomiting  of  Stomach  Contents. 

{a)  Acid  Eructations  {Pyrosis). — These  occur  after  food, 
within  half  an  hour  or  from  two  to  four  hours  after  the  meal. 
They  are  sometimes  more  distressing  towards  the  end  of  the 
day,  after  three  meals  have  been  taken,  than  after  breakfast. 
There  are  varieties  of  acid  eructations,  most  of  which  are 
dependent  on  gastric  irritation.  Acid  eructations  do  not 
occur  in  dilatation  of  the  stomach,  if  this  is  well  marked,  for 
the  simple  reason  that  the  dilated  stomach  cannot  expel  smaU 
quantities  of  liquid  upwards ;  vomiting  occurs,  but  not  eructa- 
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tion  of  liquid.  The  acid  fluid  eructated  may  be  the  normal 
acid  stomach  contents,  as  in  cases  where  a  very  large  meal 
has  been  taken,  or  where  there  is  irritability  of  the  stomach ; 
during  the  process  of  digestion  the  food  acting  as  an  irritant 
to  the  stomach,  and  causing  eructation.  The  fluid  may  be 
hyperacid  due  to  an  excess  of  hydrochloric  acid,  as  in  cases  of 
gastric  irritation;  or  to  hydrochloric  acid  and  an  excess  of  organic 
acids.  As  a  rule  when  there  is  well  marked  bacterial  fermenta- 
tion of  the  food,  there  are  no  acid  eructations,  since  the 
stomach  is  usually  dilated  ;  but  there  is  no  doubt  that  fer- 
mentation of  food  does  occur  in  some  cases,  merely  as  an 
occasional  accident,  where  there  is  chronic  indigestion  of  food. 
In  this  case  the  acids  eructated  would  consist  partly  of 
hydrochloric,  but  chiefly  of  lactic  and  butyric  acids. 

The  most  common  varieties  of  acid  eructations  are  those 
which  occur  in  healthy  individuals  from  over-feeding  and 
those  occurring  in  gastric  irritation,  where  there  is  an  excess 
of  hydrochloric  acid  secreted.  As  a  rule  acid  eructations 
occur  in  a  full  stomach;  even  if  they  occur  a  loog  time 
after  a  meal,  the  stomach  still  contains  a  large  quantity  of  food 
owing  to  its  delay  in  the  organ. 

(/S)  ^nidations  of  Nmtral  and  Alkaline,  Fluids. — By  some, 
the  term  pyrosis,  or  water-brash,  is  applied  to  this  condition, 
but  it  is  clear  that,  if  retained  at  all,  pyrosis,  from  its  deriva- 
tion, ought  to  be  applied  to  acid  eructations,  which  are 
frequently  very  "  fiery  "  in  character. 

Neutral  and  alkaline  fluids,  brought  up  from  the  stomach, 
have  various  modes  of  origin.  In  the  first  place  the  neutral 
or  sHghtly  alkaline  liquid  may  simply  be  the  saliva  swallowed 
after  the  food  has  been  expelled  into  the  duodenum;  this 
occurs  in  some  cases  of  gastric  irritation  and  hyperacidity, 
the  stomach  condition  acting  reflexly  on  the  salivary  glands 
(see  p.  116).  Secondly,  the  eructated  fluid  may  be  the  exuda- 
tion into  the  organ  in  cases  of  mechanical  congestion  due  to 
portal  obstruction  or  to  dilatation  of  the  right  side  of  the 
heart.  This  is  not  a  common  condition,  but  it  does  occur  in 
some  cases,  especially  of  mitral  valvular  disease.  Thirdly,  a 
common  cause  of  the  eructation  of  neutral  or  alkahne  liquid 
IS  the  delay  of  food  in  the  stomach,  which  reacts  in  the 
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following  manner.  After  a  meal  in  such  individuals  the 
processes  of  digestion  progress  normally  up  to  a  certain  period, 
the  food  being  broken  up  and  the  proteids  being  digested  by 
the  pepsin-hydrochloric  acid ;  and  when  the  chemical  processes 
are  completed,  most  of  the  chyme  is  expelled  into  the  duodenum, 
but  not  all,  since  the  motor  power  of  the  stomach  is  deficient. 
What  remains  behind  becomes  completely  digested,  and  remain- 
ing in  the  stomach  some  time,  the  acid  is  absorbed,  leaving  a 
nearly  neutral  fluid  containing  peptones.  It  is  this  fluid 
which  is  eructated,  and  which  by  its  long  stay  in  the  stomach 
acts  as  an  irritant.  Such  cases  are  observed  in  gastric  catarrh 
and  in  gastric  insufficiency.  A  last,  and  not  infrequent 
source  of  alkaline  fluid  in  the  stomach  is  the  regurgitation  of 
bile  and  pancreatic  juice  into  the  organ  through  a  flaccid 
pylorus.  This  occurs  chiefly  in  motor  deficiency  (atony)  of 
the  stomach. 

{fy)  Eructations  of  Gas :  Flatulence  (see  p.  97). — During 
normal  digestion  in  the  stomach  and  small  intestines,  but  little 
gas  is  generated  from  the  digesting  food.  In  the  stomach  some 
carbonic  acid  is  liberated  by  the  gastric  juice  from  the  car- 
bonates taken  with  the  food;  and  in  the  small  intestine, 
the  acid  chyme  decomposes  the  carbonates  of  the  pan- 
creatic juice,  liberating  some  carbonic  acid  gas.  The  amount 
found,  however,  is  small,  and  gives  rise  to  no  symptoms.  In 
disease,  as  has  been  fully  discussed,  a  large  quantity  of  gas, 
chiefly  consisting  of  hydrogen  and  carbonic  acid,  may  be 
generated  in  the  stomach  or  smaU  intestine  by  the  bacterial 
fermentation  of  carbohydrates.  Conditions  of  digestion  in  the 
stomach  influence  bacterial  fermentative  processes  in  the  small 
intestine  (p.  116).  Thus,  if  the  stomach  contents  are  but 
slightly  acid  when  expelled  into  the  duodenum,  bacterial 
fermentation  is  more  likely  to  take  place  in  the  small 
intestine  than  if  the  stomach  contents  are  normally  or 
abnormally  acid.  All  the  conditions  which  lead  to  bacterial 
fermentation  in  the  small  intestine  are  not  known,  but  the 
fermentative  processes  that  do  take  place  produce  lactic  acid, 
butyric  acid,  and  carbonic  acid  and  hydrogen  gases.  The 
practical  point  is  that  even  when  no  bacterial  fermentation 
occurs  in  the  stomach,  it  may  occur  in  the  small  mtestme, 
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and  indeed  that  the  gas  eructated  from  the  stomach  may 
come  from  the  intestines,  regurgitating  through  the  pylorus. 
This  is  undoubtedly  the  case  when  the  eructated  gas  contains 
sulphuretted  hydrogen  and  marsh  gas.  This  and  other  varieties 
of  flatulence  may  be  tabulated  in  the  following  manner : — 

1.  Flatulence  due  to  accumulation  of  small  quantities  of 
gas,  chiefly  carbonic  acid,  which  are  generated  from  time  to 
time  in  the  stomach  and  small  intestine,  and  not  being 
absorbed,  not  being  propelled  onwards  owing  to  the  motor 
deficiency  of  the  organs,  are  eructated  by  the  stomach,  often 
towards  the  end  of  the  day.  This  is  a  very  common  form  of 
flatulence,  especially  in  the  middle-aged  and  the  old. 

2.  Flatulence  due  to  swallowed  air,  which  enters  the 
stomach  partly  with  the  food  and  partly  with  the  swallowed 
saliva.  Saliva  in  the  stomach  is  also  a  cause  of  flatulence, 
since  the  carbonates  it  contains  are  decomposed  by  the  acid 
of  the  gastric  juice  setting  free  carbonic  acid. 

3.  Flatulence  due  to  the  regurgitation  of  pancreatic  juice 
into  the  stomach,  the  carbonates  it  contains  becoming  de- 
composed and  setting  free  carbonic  acid.  This  is  a  very 
frequent  form  of  flatulence,  and  occurs  in  flaccidity  of  the 
stomach  walls  and  patency  of  the  pylorus ;  it  usually  comes  on 
towards  the  end  of  digestion. 

4.  Flatulence  due  to  bacterial  fermentation  in  the  stomach  ; 
severe  and  continuous  in  cases  of  dilated  stomach,  passing  and 
accidental  in  cases  of  chronic  indigestion  of  food. 

5.  Flatulence  due  to  the  exchange  of  gas  (COg  and  N) 
between  the  blood  and  the  contents  of  the  stomach  and 
intestines.  This  takes  place  normally  as  "  intestinal "  respira- 
tion, and  is  supposed  to  be  the  explanation  of  the  great  evolu- 
tion of  gas  occurring  after  severe  pain,  such  as  occurs  in  attacks 
of  migraine,  of  biliary  or  renal  colic,  or  in  neurotic  individuals. 
Kothing  definite  is  known  as  to  the  source  of  the  gases 
eructated  in  such  cases,  but  it  is  surmised  that  they  are 
discharged  from  the  blood. 

(S)    Vomiting   of  Stomach   Contents. — Vomiting  of  the 
stomach  contents  may  or  may  not  be  a  symptom  of  disorder  or 
disease  of  that  organ.    The  vomiting  centre,  which  is  situated 
m  the  medulla,  by  its  efferent  tracts  controls  many  different 
11 
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muscles  and  secretory  organs,  and  by  its  afferent  tracts  is 
connected  with  many  organs  and  mucous  membranes  (see 
Chapter  I.  p.  17).  The  causes  of  vomiting  may  be  various,  and 
may  be  summarised  as  follows  : — 

Vomiting  not  associated  with  Disorder  or  Disease  of  the 

Stomach. 

1.  Due  to  mechanical  causes,  as  where  violent  cough, 
coming  on  after  a  meal  (in  pulmonary  tuberculosis,  chronic 
bronchitis,  chronic  tonsillitis,  and  in  hooping  cough)  ends  by 
causing  the  ejection  of  the  stomach  contents. 

2.  Eeflex  causes  of  vomiting  from  parts  of  the  body  other 
than  the  stomach  : — 

(a)  Infective  diseases,  especially  at  the  onset  in  children, 
are  associated  with  vomiting,  which  is  in  relation  to  the 
food,  occurring  after  a  meal. 

(^)  With  severe  pain  (biliary  and  renal  coHc,  dysmenorrhoea) 
A^omiting  is  observed. 

(7)  Nauseous  smells,  or  disgusting  sights  lead  to  vomiting,  and 
with  some  people  great  emotion  has  a  similar  effect. 
In  some,  particular  sounds  are  said  to  cause  vomiting. 

(S)  Cerebral  disease  (meningitis  and  cerebral  tumour)  is  a 
frequent  cause  of  vomiting  ;  the  effect  being  apparently 
a  direct  one  on  the  medulla. 

(e)  Functional  disturbance  of  the  nervous  system,  such  as 
occurs  in  hysteria  and  neurasthenia,  is  frequently 
associated  with  vomiting,  which  in  some  cases  is 
co-related  with  suppression  of  urine;  urea  and 
ammonium  chloride  being  found  in  the  vomit. 

(X)  JJrcemic  or  renal  vomiting  is  not  due  to  a  reflex  effect 
of  the  structural  changes  ui  the  kidney,  but  to  the 
formation  and  retention  of  poisonous  substances, 
associated  with  an  increase  of  arterial  tension. 

(7;)  Vomiting  in  intcstincd  obstruction  and  in  peritonitis. 

In  the  diseases  which  have  been  enumerated,  the  stomach 
may  be  the  seat  of  disorder  or  disease  as  a  more  or  less 
accidental  occurrence,  and  its  condition  may  predispose  to 
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the  vomiting.  The  diagnosis  as  to  whether  vomiting  is  due 
to  one  of  these  conditions  or  to  disorder  or  disease  of  the  stomach 
is  not  always  easy  to  determine,  and  will  be  more  evident  after 
the  consideration  of  vomiting  in  disorder  of  stomach.  With 
regard  to  those  cases  due  to  mechanical  causes,  such  as  cough, 
the  diagnosis  is  simple  and  evident ;  the  violent  cough  super- 
venins  on  a  meal  is  a  sufficient  cause  for  the  symptom.  So  in 
infective  diseases,  where  there  is  fever  associatecl  with  the 
specific  symptoms  of  the  disease,  the  diagnosis  is  evident ;  the 
vomiting  as  a  rule  being  only  an  initial  symptom.  In  cases, 
however,  of  cerebral  disease,  and  more  especially  in  hysterical 
vomiting  and  in  that  associated  with  uraemia,  the  distinction 
between  the  vomiting  due  to  these  conditions  and  to  stomach 
disease  may  be  very  difficult,  if  not  impossible.  Wlien  there 
is  optic  neuritis  and  severe  headache  (vertical  or  occipital), 
the  diagnosis  is  rendered  clear ;  as  also  in  cases  of  uraemia 
when  there  is  albuminuria,  with  a  pulse  of  high  tension,  an 
enlarged  left  ventricle,  and  retinal  haemorrhages. 

Vomiting  associated  luith  disease  or  disorder  of  the  stomach 
has  in  many  instances  peculiarities  which  allow  of  its  diagnosis. 
These  peculiarities  are  determined  in  part  by  the  relation  of 
the  vomiting  act  to  the  taking  of  food,  and  in  part  also  by  the 
chemical  and  physical  characters  of  the  vomit. 

Vomiting  may  be  directly  caused  by  food,  as  in  the  case 
of  eating  an  abnormally  large  mixed  meal,  or  a  meal  containing 
a  large  quantity  of  indigestible  or  irritating  substances.  This 
kind  of  vomiting  is  readily  recognised,  since  it  occurs  once  and 
has  a  definite  cause,  and  the  ejection  of  the  contents  of  the 
stomach  relieves  the  symptoms.  In  some  cases  the  vomiting 
occurs  almost  directly  after  the  meal,  but  in  others  it  is  delayed 
for  five  or  six  or  eight  hours,  the  food  becoming  partly  digested 
but  remaining  in  great  part  in  the  organ,  owing  to  a  diminution 
of  the  movements.  Vomiting  is  also  due  to  hyperacidity  of 
the  stomach  contents,  to  the  contmued  retention  of  food  as  in 
dilatation  of  the  organ,  to  nervous  irritability  of  the  stomach, 
to  the  presence  of  inflammation,  of  an  ulcer,  or  of  a  new  growth. 

The  acute  disorders  of  the  stomach  which  are  associated 
with  vomiting,  are  acute  gastric  catarrh,  toxic  gastritis,  and 
mfective  gastritis,  in  all  of  which  the  vomiting  is  repeated, 
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and  ofteu  continuous,  and  is  accompanied  by  severe  and  per- 
sistent pain. 

The  chronic  disorders  and  diseases  of  the  stomach  asso- 
ciated with  vomiting  are  neurosis  of  the  organ,  gastric  irritation, 
gastric  catarrh,  ulcer,  carcinoma,  and  dilatation.  In  these  con- 
ditions, there  is  pain  caused  by  food  (gastric  irritation,  catarrh, 
and  ulcer),  and  independent  of  food  (carcinoma) ;  while  in 
simple  dilatation,  which  is  only  a  symptom  of  disease,  there  is 
no  pain  if  the  condition  is  advanced. 

1.  In  gastric  irritation  and  in  gastric  catarrh  the  vomiting 
occurs  after  food,  from  half  an  hour  to  two  hours  as  a  rule, 
but  the  vomited  matters  vary  greatly  in  the  two  conditions. 
Thus  in  gastric  irritation,  which  is  an  irritative  condition  of 
the  stomach  due  to  dietetic  irregularities,  there  is  an  increased 
secretion  of  hydrochloric  acid.  The  vomit  therefore  consists 
both  of  digested  and  of  undigested  food,  and  is  hyperacid,  due 
to  the  presence  of  hydrochloric  acid  (Chapter  V.).  In  chronic 
gastric  catarrh,  on  the  other  hand,  there  is  a  deficiency  in  the 
amount  of  hydrochloric  acid  secreted,  and  an  increased  secre- 
tion of  mucus ;  the  vomited  matters  therefore  consist  of  undi- 
gested food  in  a  slightly  acid  mixture,  with  ropy  mucus.  If 
the  food  has  remained  some  time  in  the  stomach,  only  a  httle 
undigested  food  is  present,  but  peptones  are  found,  and 
although  free  hydrochloric  acid  may  be  practically  absent, 
active  pepsin  is  present  (see  Case  I.  p.  141). 

In  ulcer  the  vomit  has,  except  in  the  late  stages,  the  same 
characters  as  in  gastric  irritation,  but  in  this  case  the  vomiting 
is  produced  in  part  by  the  hyperacid  or  normal  stomach  con- 
tents irritating  the  open  ulcer,  and  is  more  immediately  con- 
nected with  the  ingestion  of  food. 

2.  In  carcinoma  the  vomiting  is  sometimes  due  to  pam, 
sometimes  to  catarrh  of  the  mucous  membrane,  and  sometimes 
to  the  fact  that  the  gastric  juice  is  unable  to  digest  the  food 
at  all,  which  acts  thus  as  an  inert  foreign  body,  and  is  ejected. 
In  other  cases  the  vomiting  is  due  to  dilatation  of  the  organ 

(Chapter  XVI.).  _ 

In  dilatation  of  the  stomach,  the  vomitmg  and  the  vomited 
matters  are  often  very  characteristic.  In  moderate  ddatation, 
from  whatever  cause,  the  vomiting  may  be  directly  referable 
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to  a  meal  taken,  but  is  usually  not  so,  and  the  vomited  matters 
may  show  the  characteristics  of  that  in  catarrh  (viz.  an 
excess  of  mucus,  and  a  deficiency  of  hydrochloric  acid),  or  there 
may  be  a  deficiency  of  hydrochloric  acid  simply.  In  well- 
marked  dilatation  of  the  stomach,  the  vomiting  has  no  direct 
reference  to  a  meal,  it  occurs  once  a  day  towards  the  evening, 
or  every  two  days  or  so,  when  a  large  quantity  of  liquid  has 
collected  in  the  organ.  The  characters  of  the  vomit  have 
already  been  described,  and  are  shown,  in  the  presence  of  undi- 
gested food,  of  a  small  amount  of  hydrochloric  acid  and  pepsin, 
and  of  a  large  but  varying  amount  of  organic  acids  (see  Case 
III.  Chapter  V.  p.  143). 

3.  Vomiting  in  neuroses  of  the  stomach  is  connected  with  the 
ingestion  of  food,  and  is  characterised  chiefly  by  its  irregularity. 

(e)  Hcematemcsis  (Chapters  V.  and  XIII.). — The  stomach 
conditions  which  produce  haematemesis  are  :  mechanical  conges- 
tion caused  by  portal  obstruction,  or  dilated  right  side  of  the 
heart  {e.g.  in  cirrhosis  and  acute  congestion  of  the  liver,  in 
portal  thrombosis,  in  cardiac  disease) ;  acute  congestion  and  in- 
flammation, as  in  the  different  forms  of  acute  gastritis ;  ulcer 
and  carcinoma  of  the  stomach.  General  disease  also  produces 
hsematemesis,  such  as  acute  fevers  (severe  malaria,  bilious 
typhoid,  yellow  fever,  typhus)  anaemic  diseases  (hjemophilia, 
leukaemia,  Hodgkin's  disease,  purpura,  scurvy).  Aneurisms 
may  rupture  into  the  stomach  or  blood  may  be  swallowed. 
The  blood  which  comes  from  the  stomach  may  be  bright  red 
in  colour  if  the  bleeding  is  sudden  and  profuse  and  im- 
mediately vomited  (as  in  cases  of  an  ulcer  opening  a  large 
branch  of  an  artery),  or  it  may  be  dark  in  colour,  or  of  the 
appearance  of  coffee  grounds,  due  to  the  action  on  it  of  the 
acid  gastric  juice.  A  large  amount  of  blood  may  be  retained 
m  the  stomach  and  undergo  these  changes,  as  in  the  blood 
which  exudes  slowly  from  erosions. 

This  short  summary  indicates  the  symptoms  directly  refer- 
able to  the  changes  in  the  stomach  in  disease ;  but  they  are 
only  a  part  of  the  symptoms  which  result  from  disordered 
digestion.  The  changes  in  the  process  of  gastric  digestion 
which  have  been  described  as  occurring  in  disease,  as  well  as 
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the  pathological  changes  in  the  stomach  walls,  produce  symp- 
toms not  only  referable  to  the  organ,  but  others  which  may 
be  called,  in  general,  gastric  reflexes.  These  reflex  symptoms 
in  some  cases  mask  the  true  stomach  symptoms,  and  are 
those  frequently  causing  the  most  distress  to  the  patient  in 
chronic  cases  of  disordered  digestion. 

In  many  of  the  symptoms  about  to  be  discussed,  it  is 
impossible  to  decide  exactly  what  pathological  factor  is  active 
in  producing  them.  These  symptoms  are  such  as  referred 
]Dains  in  the  head,  chest,  or  elsewhere ;  palpitation,  cough,  and 
dyspnoea,  and  a  large  class  of  symptoms  referable  to  the  nervous 
system,  and  shown  not  only  in  affections  of  the  higher  mental 
faculties,  but  of  the  emotional  faculties,  and  in  objective  sen- 
sations, such  as  vertigo,  buzzing  in  the  ear,  etc.,  and  in  affec- 
tions of  motion  and  sensation. 

In  the  explanation  of  such  symptoms,  three  causes  may 
be  considered:  (1)  either  they  are  caused  by  the  disordered 
digestion  acting  reflexly  through  the  nervous  system;  (2)  or 
they  are  produced  by  certain  (unknown)  toxic  products 
formed  during  disordered  digestion ;  (3)  or  they  are  pro- 
duced by  a  disordered  metabolism  of  the  tissues  caused  by 
the  indigestion  of  food.  Eeserving  the  fuller  discussion  of 
their  cause  until  the  symptoms  themselves  are  considered, 
it  is  well  to  bear  in  mind  that  disordered  digestion  in  the 
stomach  frequently  occurs  in  association  with  other  conditions. 
Thus  it  may  be  present  in  "  nervous "  individuals,  and  show 
certain  characteristic  features,  or  it  may  be  present  in  certain 
general  debilitating  and  wasting  diseases  (chlorosis,  pulmonary 
tuberculosis,  etc.)  which  will  stamp  the  disordered  digestion 
with  certain  features,  or  it  may  be  associated  with  disorder  of 
digestion  in  the  small  or  large  intestine,  and  with  disorder 
of  function  of  the  liver  and  pancreas.  To  a  great  extent  the 
symptoms  of  the  disordered  digestion  can  be  dissociated  from 
those  due  to  a  general  disease,  but  in  the  case  of  disordered 
digestion  in  the  stomach  and  in  the  intestine,  the  question  is 
a  much  more  difficult  one,  owing  to  the  lunited  knowledge 
possessed  of  functional  disorders  of  digestion  in  the  small 
intestine,  and  of  functional  disorders  of  the  Hver  and 
pancreas. 
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II. — Eeflex  Symptoms  of  Disordered  Digestion. 

1.  Aiypctite:  its  Diminution  {Anorexia)  or  Increase 
{Botdimia). — Physiologically,  appetite  or  the  desire  for  food 
is  an  expression  of  the  need  of  body  for  the  taking  in  of  food. 
The  physiological  explanation  of  appetite  is,  however,  by  no 
means  simple.  Thus,  normally,  appetite  is  developed  when 
the  stomach  is  empty  at  a  certain  time  after  a  meal,  and 
the  mamtenance  of  a  healthy  appetite  depends  not  only  on 
the  emptiness  of  the  stomach,  but  on  the  regularity  with 
which  meals  are  taken.  It  is  supposed  by  some  that  the 
development  of  appetite  is  caused  by  the  secretion  of  saliva 
(as  in  "  watering  of  the  mouth "),  which,  being  swallowed, 
stimulates  the  secretion  of  a  small  quantity  of  gastric  juice. 
But  although  this  may  be  the  primary  stimulus  in  the  develop- 
ment of  appetite,  yet  it  must  be  considered  that  appetite  is 
a  nervous  phenomenon,  dependent  not  only  on  a  stomach 
condition,  but  on  a  condition  of  the  central  nervous  system. 

A  normal  appetite  is  affected  reflexly  in  many  ways. 
Thus,  as  is  well  known,  nauseous  smells  and  tastes,  as  well  as 
chsagreeable  sights,  will  take  away  the  appetite,  which  may 
also  be  lost  as  the  result  of  great  pain  and  mental  shock,  such 
as  a  great  grief  or  a  great  joy.  On  the  other  hand,  some 
smells  and  sights  are  appetising,  and  the  increased  appetite 
developed  at  social  functions  is  so  well  known  as  only  to  be 
mentioned.  Some  of  these  effects  on  the  appetite  result 
from  a  reflex  action  through  the  peripheral  nerves  of  smell, 
sight,  or  taste,  or  of  an  ordinary  sensory  nerve,  while  others 
result  directly  from  the  central  nervous  system.  The  physiology 
of  appetite  is  therefore  complicated,  and  in  disease  it  is  im- 
portant to  bear  in  mind  that  the  appetite  may  be  affected,  as 
in  health,  in  two  chief  ways — 

1.  By  the  condition  of  the  stomach  itself. 

2.  By  the  condition  of  the  central  nervous  system,  which 
may  be  affected  either  directly  by  disease  or  disorder  or  by  some 
general  disorder  of  the  body. 

(a)  Appetite  as  Affected  ly  the  Condition  of  the  Stomach  itself. 
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— In  not  a  few  cases  of  disordered  digestion,  the  appetite 
remains  unimpaired  or  even  increased  during  a  certain  stage. 
In  these  cases,  although  food  causes  disturbance  and  definite 
symptoms,  yet  the  desire  for  food  recurs  ■  at  each  meal ;  as 
patients  often  express  it,  "  their  appetite  is  good,  but  they  are 
afraid  to  eat."  Such  cases  are  as  a  rule  those  in  which  dis- 
ordered digestion  is  the  result  of  dietetic  irregularities.  Up  to 
a  certain  point,  the  appetite  may  be  cultivated,  so  that 
increasing  quantities  of  food  and  food  accessories  are  taken, 
and  with  relish.  A  continuance  of  such  a  habit  leads,  as  has 
been  seen,  to  disordered  digestion,  while  the  desire  for  food 
still  remains.  These  cases  will  afterwards  be  considered  from 
their  clinical  aspect  under  the  heading  of  gastric  irritation. 

As  a  rule  in  chronic  disorders  of  digestion  the  appetite  is 
impaired.  Thus  whenever  there  is  continued  delay  of  food  in 
the  stomach,  so  that  the  organ  is  not  empty  when  the  next 
meal  is  taken,  there  is  in  time  impairment  of  the  appetite. 
This,  however,  does  not  occur  in  the  early  stages.  In  these 
the  appetite  for  the  midday  or  evening  meals  is  good,  while 
that  for  breakfast  is  diminished.  The  explanation  of  this 
common  symptom  (want  of  appetite  for  breakfast)  is  simple ; 
it  is  due  to  delay  of  food  in  the  stomach  during  the  night. 
A  meal  is  taken  late,  in  a  condition  in  which  the  emptying 
of  the  stomach  is  delayed ;  the  patient  goes  to  bed  too  soon 
after  the  meal,  and  during  sleep  digestion  is  still  further  delayed, 
so  that,  often  after  a  restless  night,  the  stomach  is  not  quite 
empty  even  in  the  morning,  and  indeed  vomiting  of  the 
stomach  contents  may  occur  on  rising.  Loss  of  appetite 
accompanies  dilatation  of  the  stomach,  whether  simple  or  due 
to  pyloric  stricture,  or  associated  with  bacterial  fermentation 
of  the  food. 

The  appetite  is  also  impaired  when  there  are  organic 
changes  in  the  stomach  walls.  Thus  in  acute  inflammation 
(acute  gastric  catarrh,  and  other  forms  of  gastritis)  the  appetite 
is  lost,  often  completely;  in  chronic  catarrh  there  is  great 
impairment  of  the  appetite  as  weU  as  in  mechanical  congestion 
of  the  stomach.  In  cases  of  atrophy,  whether  primary  or 
secondary  to  inflammatory  processes,  there  is  a  similar  loss 
of  appetite,  and  anorexia  or  loss  of  appetite  is  an  important 


APPETITE. 


symptom  in  cancer.  Ulcer  of  the  stomach  forms  an  exception, 
inasmuch  as  in  many  cases,  even  the  majority,  the  appetite 
is  preserved. 

(/3)  A^rpdite  Affected  hy  a  Condition  of  the  Central  Nervous 
System  produced  ly  a  General  Condition  of  the  Body. — The 
effect  on  appetite  of  the  condition  of  the  central  nervous 
system  is  a  most  important  point  for  consideration  in  dis- 
ordered digestion.  It  is  frequently  stated  that  the  state  of  the 
appetite  is  no  criterion  of  the  functional  activity  of  the 
stomach.  This  statement  is,  however,  true  only  within 
certain  narrow  limits.  In  some  cases  of  functional  disorder 
(gastric  irritation)  there  are  symptoms  of  indigestion  of  food, 
although  the  appetite  is  good  or  even  increased.  In  ulcer  too 
the  appetite  may  be  unaffected.  When,  however,  there  is 
diminished  appetite,  there  is  diminished  functional  activity  of 
the  stomach.  The  conditions  which  affect  appetite  through 
the  nervous  system  are  various,  and  may  be  considered  under 
the  following  headings  : — 

1.  A  direct  effect  on  the  central  nervous  system  due  to 
occupation  or  disease. 

2.  An  indirect  effect  due  to  a  general  condition  of  the 
body. 

Healthy  occupation,  which  means  a  combination  of  mental 
and  physical  exercise,  maintains  and  stimulates  appetite ; 
absence  of  occupation  tends  to  diminish  it.  Up  to  a  certain 
point,  the  increased  exercise  of  the  mental  faculties  increases 
the  appetite ;  so  too  with  physical  exercise.  In  both  con- 
ditions there  is  an  increased  need  of  food  by  the  organism. 
But  if  the  increase  of  mental  or  physical  exercise  is  continuous 
as  well  as  excessive ;  if  it  is  associated  with  mental  worry 
or  with  irregularity  in  the  taking  of  meals,  then  the  appetite 
diminishes.  In  both  excessive  mental  and  excessive  physical 
exercise  the  effect  on  appetite  comes  through  the  central 
nervous  system.  This  is  less  apparently  so  in  the  case  of 
physical  exercise;  but  in  great  fatigue  or  continued  and 
excessive  manual  labour  the  chief  effect  is  not  on  the  muscles 
but  on  the  parts  that  govern  the  muscles,  viz.  the  spinal  cord 
and  brain.  The  rest  to  the  central  nervous  system  given 
by  sleep,  even  of  short  duration,  restores  the  appetite.  Ex- 
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cessive  mental  exercise  is  not  the  only  condition  which 
diminishes  the  appetite.  Probably  the  majority  of  cases 
which  comes  under  this  heading  are  due  to  mental  worry 
and  to  mental  hurry.  Those  who  suffer  from  periods  of 
worry  or  anxiety  due  to  their  occupations  or  social  sur- 
roundings lose  their  appetite ;  those  who  in  the  race  for  success 
are  always  in  a  state  of  mental  hurry  suffer  in  a  similar  way. 
These  effects  are  intensified  in  certain  individuals,  especially 
women,  with  an  excitable  nervous  system. 

The  general  conditions  of  the  body  which  affect  the 
appetite  are  those  producing  ansemia  and  those  associated 
with  a  chronic  wasting  disease.  In  ansemic  conditions,  in 
which  there  is  a  diminution  in  the  amount  of  the  hsemoglobin 
and  in  the  number  of  the  red  corpuscles,  the  metabolic 
processes  of  the  body  are  not  only  duninished,  but  there  is  an 
increased  excitability  of  the  central  nervous  system.  In  such 
conditions,  whether  due  to  chlorosis  or  to  the  profound 
antemic  diseases  (leukaemia,  lymphadenoma,  scurvy,  haemo- 
philia, purpura),  or  to  htemorrhage,  there  is  anorexia  or  loss  of 
appetite,  due  partly  to  the  effect  on  the  central  nervous 
system  and  partly  to  the  effect  on  the  digestive  processes, 
the  secretion  of  gastric  juice  and  the  motor  power  of  the 
stomach. 

In  chronic  wasting  diseases,  besides  the  antemia  produced, 
there  is  the  increased  destruction  of  the  tissues,  chiefly  fat 
and  muscle,  which  is  shown  in  emaciation.  In  malignant 
disease,  in  chronic  pulmonary  tuberculosis,  in  chronic  Bright's 
disease,  and  in  diabetes,  there  is  increased  destruction  of  tissue. 
Up  to  a  certain  point,  increased  destruction  leads  to  an 
increased  intake.  This  is  seen  in  diabetes,  where  the  onset  of 
the  disease  is  often  marked  by  an  increase  of  appetite ;  but 
eventually  in  all  the  diseases  mentioned,  the  result  is  loss  of 
appetite:  the  increased  destruction  of  tissue  diminishes  the 
vitality  of  the  tissues  and  organs  and  thus  affects  the  appetite. 

In  both  functional  and  organic  disease  of  the  nervous 
system,  the  appetite  may  be  affected.  There  may  be  an 
increase  of  appetite  (boulimia,  polyphagia),  and  this  is  observed 
in  cases  of  hysteria,  of  neurasthenia  and  of  mania.  There  is 
sometimes  loss  of  appetite ;  but  the  two  chief  effects  on  the 
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appetite  observed  in  disease  and  disorder  of  the  central  nervous 
system  are  a  varying  appetite  (parorexia),  at  one  time  great, 
at  another  small,  and  a  craving  for  unsuitable  and  even  harm- 
ful substances  which  may  or  may  not  be  articles  of  diet.  The 
latter  condition  is  observed  in  pregnancy  and  in  mania ;  the 
former  is  a  feature  of  some  cases  of  nervous  dyspepsia  and  of 
neuroses  of  the  stomach. 

2.  Thirst. — Thirst  is  one  of  the  symptoms  of  disordered 
digestion.  It  is  a  desire  for  water;  and,  although  as  a 
physiological  process  it  is  not  completely  understood,  yet 
one  or  two  facts  in  connection  with  it  are  of  importance. 
In  the  first  place,  thirst,  or  an  increased  desire  for  water 
is  developed  in  those  conditions  in  which  there  is  an 
increased  excretion  of  water  from  the  body  by  the  skin, 
kidneys,  or  mtestines,  both  in  physiological  and  pathological 
conditions.  Again,  thirst  is  not  allayed  if  the  water  drunk  is 
allowed  to  flow  out  of  the  duodenum  by  a  fistulous  opening 
as  soon  as  swallowed ;  this  has  been  shown  by  experiment. 
The  absorption  of  the  water  is  thus  necessary  to  allay  thirst. 
Wiien  thirst  is  present,  its  more  distressing  symptoms  are 
partially  allayed  by  increasing  the  flow  of  saliva,  which  moistens 
the  dried  mouth ;  such  as  the  drinking  of  a  small  quantity  of 
an  acid  liquid  which  causes  an  increased  flow  of  saliva. 

There  is  thus  a  certain  proportion  between  the  amount  of 

water  and  sohds  in  the  body  which  must  be  maintained ;  if 

the  amount  of  water  is  diminished  then  thirst  is  developed. 

In  the  diminution  of  the  amount  of  water  in  the  body,  there  is 

a  decreased  diffusion  of  salts,  and  of  the  excretion  products  of 

the  tissues  (the  chemical  products  of  their  metabolism).  Thus, 

while  the  circulation  of  the  blood  may  not  be  interfered  with 

to  any  great  extent,  there  is  a  diminished  interchange  between 

the  tissue  salts  and  the  salts  in  the  blood,  and  with  the 

diminished  excretion  of  the  metabolic  products  there  is  a 

diminished  activity  of  the  tissues.    Thus  the  desire  for  water, 

although  locally  excited  by  the  dryness  of  the  mouth  and  the 

emptiness  of  the  stomach,  is  yet  dependent  on  the  condition  of 

the  tissues,  and  no  doubt  arises  in  the  central  nervous  system. 

The  main  conditions  with  which  thirst  are  associated 
are : — 
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1.  An  increased  excretion  of  siveat,  whether  in  physio- 
logical conditions,  such  as  after  great  exertion ;  or  in  patho- 
logical, as  in  the  sweating  stage  of  fevers,  or  in  the  sweats  of 
chronic  wasting  diseases  (e.g.  tuberculosis  of  the  lungs). 

2.  An  increased  excretion  of  iirine,  chiefly  in  diseased 
conditions,  e.g.  diabetes  mellitus,  diabetes  insipidus,  and  other 
cases  of  polyuria. 

3.  An  increased  secretion  of  tvater  ly  the  intestines. 
Thirst  is  present  in  such  conditions  when  the  increased  secre- 
tion of  liquid  is  rapid,  as  in  acute  diarrhoea  due  to  irritants 
(chemical  or  bacterial) ;  or  when  the  contents  of  the  stomach 
and  intestines  are  rapidly  passed  out  of  the  body,  as  in  lienteric 
diarrhoea.  In  some  instances,  however,  of  disordered  digestion, 
thirst  is  present  even  when  a  large  amount  of  liquid  is  not 
passed  out  of  the  body.  In  these  cases  it  is  probable  that  the 
liquid  is  retained  in  the  intestinal  tract  for  some  time,  and 
thus  is  not  available  for  the  needs  of  the  tissues.  In  such 
cases,  there  is  probably  a  diminished  peristalsis  (atony  of  the 
intestinal  wall)  with  diminished  absorption ;  in  other  cases 
at  first,  the  retention  and  then  the  vomiting  of  the  contents 
of  a  dilated  stomach  leads  to  thirst. 

4.  Irritation  of  the  stomach  by  certain  lands  of  unsuit- 
able food  leads  to  thirst.  These  are  chiefly  salted  or  cured 
(smoked)  foods,  together  with  spices,  alcoholic  drinks,  tea, 
and  other  food  accessories.  A  large  proportion  of  salt  with 
the  food  leads  to  tliirst  to  a  slight  extent  by  acting  as  an 
irritant  to  the  mucous  membrane,  but  chiefly  by  causing  an 
increased  flow  of  liquid  from  the  blood  vessels  of  the  mucous 
membrane  into  the  gut.  During  normal  digestion,  the  pro- 
portion of  water  to  solids  in  the  digesting  food  in  the 
stomach  and  smaU  intestine  does  not  vary  greatly,  this  being 
due  to  the  constant  passage  of  water  from  the  digesting  food 
to  the  vessels  of  the  intestines,  and  vice  versd.  "When,  how- 
ever, the  saline  constituents  of  the  food  are  greatly  increased 
in  proportion  to  those  in  the  blood  and  tissues,  there  is  an 
increased  flow  of  liquid  into  the  intestine,  which  may 
remain  there  for  some  time,  and  lead  to  a  temporary  condi- 
tion of  thirst.  Over-indulgence  in  spices  and  alcoholic 
drinks  possibly  act  partly  in  this  way,  but  also  by  acting  as 
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irritants  to  the  mucous  membrane,  delaying  digestion,  and 
by  acting  as  diuretics.  That  irritation  of  the  gastric 
mucous  membrane  does  lead  to  thirst,  probably  chiefly  by 
delaying  the  absorption  of  water,  is  seen  in  gastritis,  acute 
and  chronic,  in  which  thirst  is  often  a  prominent  symptom. 
It  may  partly  be  due  to  the  loss  of  liquid  by  vomiting  (and  in 
incessant  vomiting  thirst  is  an  observed  symptom),  but  it  is 
not  solely  due  to  this,  since  in  cases  of  chronic  gastritis,  where 
there  is  no  incessant  vomiting,  thirst  is  not  uncommonly 
present. 

It  is  now  necessary  to  consider  other  symptoms  associated 
with  indigestion  of  food ;  symptoms,  the  exact  origin  of  which 
it  is  in  many  cases  difficult,  if  not  impossible,  to  determine. 
These  symptoms  are  those  referable  chiefly  to  the  nervous 
system,  and  consist  in  pain  in  various  parts,  and  in  disturb- 
ances of  the  mental  and  emotional  faculties  as  well  as  of  the 
motor  and  sensory  systems.  Besides,  there  are  symptoms 
referable  to  the  circulatory  and  the  respiratory  systems,  such 
as  palpitation,  cough,  and  dyspncea. 

Fain. — Pain  not  directly  referred  to  the  stomach  region 
is  a  very  common  symptom  in  those  subject  to  disordered 
digestion.  It  is  of  various  origin.  In  some  cases  it  is  directly 
to  be  attributed  to  the  process  of  digestion  going  on  in  the 
stomach;  in  others  it  is  more  directly  due  to  the  general 
condition  of  the  patient,  either  as  regards  the  condition  of 
the  blood  (as  in  anaemia)  or  of  the  nervous  system  (as  in 
neurasthenic  individuals). 

Pain  directly  dependent  on  the  indigestion  of  food  is 
referred  to  the  chest,  the  front,  back,  or  one  or  other  side. 
The  pain  in  front  of  the  chest  and  between  the  shoulders  is 
that  most  commonly  observed.  It  is  a  dull  pain,  not  sharp 
and  lancinating  like  that  of  neuralgia,  and  is  commonly 
described  as  a  sense  of  weight  and  oppression  in  the  chest. 
In  front  of  the  chest,  the  pain  is  not  usually  associated 
with  local  tenderness,  but  between  the  shoulders  there  is  not 
uncommonly  distinct  and  diffuse  tenderness  over  a  greater  or 
lesser  area.  With  regard  to  these  kinds  of  pain,  it  may  be 
said  that  they  occur  chiefly  in  cases  of  chronic  indigestion  of 
food,  and  that  at  first  they  occur  after  a  meal,  in  half  an 
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hour,  or  in  one  or  two  hours,  and  diminish  or  disappear  as 
the  stomach  becomes  emptied.  In  prolonged  or  aggravated 
cases  of  indigestion  these  pains,  however,  are  almost  constant ; 
and  those  suffering  from  them  will  often  deny  that  they  have 
any  relation  to  meals.  Close  inquiry  will  usually,  however, 
elicit  the  fact  that  at  first  they  appeared  after  meals.  There 
are  two  chief  factors  in  the  production  of  these  pains ;  one 
consists  in  the  existence  of  irritation  of  the  gastric  mucous 
membrane  by  food,  either  through  its  inherent  indigestibility, 
or  its  slow  digestion  and  delay  in  the  stomach.  The  other 
factor  is  that  indigestion  of  food,  which  is  continued  over 
months  and  years,  affects  the  general  condition  of  the  body, 
and  especially  the  nervous  system,  whereby  the  pain  \  is 
exalted.  That  the  pains  under  consideration  are  directly 
dependent  on  indigestion  of  food  is  shown  finally  by  the  fact 
that  they  are  relieved  by  treatment  directed  to  the  cure  of  the 
indigestion. 

Pain  in  the  left  side,  i.e.  in  the  lower  part  of  the  left 
axilla,  is  not  uncommonly  associated  with  a  dilated  stomach, 
and  with  flatulence.  It  may  also  be  due  to  anaemia 
or  to  a  loaded  colon.  Pain  in  the  right  side  is  not 
only  associated  with  derangement  of  the  liver,  but  also  with 
a  loaded  colon.  Both  these  varieties  of  pain  are  commonly 
associated  with  areas  of  local  tenderness.  Distmct  neuralgias 
may  occur  in  the  course  of  indigestion  of  food,  partly  referable 
to  the  stomach  condition.  The  occurrence  of  neuralgia  can- 
not, however,  be  directly  attributed  to  the  indigestion;  it 
almost  invariably  occurs  in  two  classes  of  patients  (omitting 
the  neuralgic  pains  due  to  carious  teeth),  viz.  in  neurotic 
(neurasthenic)  subjects,  or  in  the  aneemic,  especially  in 
chlorotic  young  women.  The  neuralgia  may  be  over  the 
area  supplied  by  the  fifth  nerve,  or  it  may  be  intercostal,  in 
which  case  it  is  not  infrequently  associated  with  herpes  zoster. 

OtUr  Symptoms  Beferdble  to  the  Nervous  System. — Besides 
pain  there  are  other  symptoms  referable  to  the  nervous 
system  which  not  infrequently  are  the  most  prominent  signs 
in  cases  of  indigestion  of  food,  and  give  rise  to  a  great  deal  of 
bodily  and  mental  distress.  It  is  in  many  cases  difficult  to 
crau-e    these   symptoms,  inasmuch   as   they  may  origmate 
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primarily  in  a  disorder  of  the  central  nervous  system,  or  they 
may  be  secondary  to  indigestion  of  food,  which  acts  as  a 
peripheral  irritant  starting  them,  or  they  may  be  associated 
with  local  disease  or  disorder  elsewhere  than  in  the  stomach. 

These  symptoms  may  be  classified  as  referable  to  (1)  the 
cardiac  and  respiratory  systems,  such  as  palpitation  of  the 
heart,  cough,  and  dyspnoea ;  (2)  to  the  motor  system,  such  as 
a  tired  feeling  and  a  sensation  of  the  legs  giving  way  during 
walking,  and  also  the  occurrence  of  cramps  of  the  limbs  and 
of  the  abdominal  muscles ;  (3)  to  sensation,  such  as  tingling 
and  numbness  of  the  extremities  ;  (4)  to  the  special  senses, 
such  as  muscse  volitantes,  a  sense  of  impaired  vision,  and 
buzzing  in  the  ear;  and  (5)  to  the  central  nervous  system, 
such  as  drowsiness,  sleeplessness  and  bad  dreams,  vertigo, 
inability  to  do  mental  work,  and  the  dread  of  a  fatal  seizure, 
cardiac  or  apoplectic. 

The  origin  of  these  symptoms  is  complex,  and  in  the  present 
state  of  knowledge,  no  pretension  can  be  made  to  an  accurate 
understanding  of  them.  They  occur  chiefly  in  individuals 
usually  described  as  neurotic,  neurasthenic,  etc.,  i.e.  in  those 
in  which  there  is  an  irritability  of  the  central  nervous  system. 
But  they  do  not  occur  solely  in  such  individuals.  They  are, 
for  example,  most  apt  to  occur  at  certain  periods  of  life,  or 
in  certain  conditions  of  body.  They  are  noticed  especially 
at  about  middle  age,  and  in  women  at  the  menopause ;  and 
they  frequently  occur  during  pregnancy  and  lactation,  in  pro- 
longed anaemia,  and  in  those  leading  a  sedentary  life  as  well 
as  an  intellectual  one. 

Cough  and  clyspn(Ba  as  the  result  of  indigestion  of  food 
is  more  directly  referable  to  the  morbid  processes  going  on  in 
the  stomach  than  are  the  other  symptoms.  Cough  is  in 
some  instances  due  to  the  eructation  of  the  acid  and  acrid 
stomach  contents  irritating  the  throat,  especially  when  the 
tonsils  are  enlarged  or  there  is  chronic  faucio-pharyngitis  or 
granular  pharyngitis.  In  some  individuals,  cough  is  excited 
by  a  dilated  or  an  over-distended  stomach,  the  causation  in 
such  a  case  being  partly  a  mechanical  interference  with  the 
proper  working  of  the  diaphragm.  Paroxysms  of  cough 
occurring  after  meals  are  frequent  in  those  suffering  from 
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diseases  of  the  lungs ;  both  in  chronic  bronchitis  and 
emphysema,  and  in  puhnonary  tuberculosis.  In  the  case  of 
chronic  bronchitis  and  emphysema  the  production  of  cough 
after  or  even  during  a  meal  is  due  chiefly  to  the  fact  that 
in  rigidity  of  the  chest  the  breathing  is  chiefly  diaphragmatic ; 
food  in  the  stomach  interferes  with  the  proper  working  of 
the  diaphragm,  hence  there  is  an  accumulation  of  mucus  and 
a  deficient  intake  of  oxygen,  and  cough  results,  so  that  the 
attack  of  cough  is  usually  brought  on  by  large  meals  and 
obviated  by  small  ones.  This  is  not  a  complete  explanation 
of  the  violent  cough  produced  in  such  cases.  When  cough 
follows  a  meal  in  pulmonary  tuberculosis,  the  incidence  of 
the  symptom  is  not  proportional  to  the  extent  of  disease  in 
the  lungs,  but  is  associated  with  cases  in  which  the  cough  is 
habitvially  violent  and  in  which  there  is  anaemia  and  nervous 
irritability.  In  such  cases  the  violent  cough  ensuing  after 
a  meal  must  be  considered  a  reflex  effect,  the  peripheral 
irritant  being  the  food  in  the  stomach,  and  the  afferent  ner^'e 
the  vagus  conveying  the  impulse  to  the  medulla.  No  other 
explanation  appears  probable,  and  this  holds  good  not  only 
for  pulmonary  tuberculosis,  but  also  for  chronic  bronchitis. 
Violent  cough  not  related  to  the  intake  of  food  is  usually 
present  in  those  cases  in  which  there  is  anemia  or  irrita- 
bility of  the  nervous  system.  It  must  be  borne  in  mind 
also,  that  continued  and  violent  cough  renders  the  respiratory 
centre  in  the  medulla  more  irritable,  so  that  a  sHght 
peripheral  irritation  of  the  throat  or  other  part  which 
would  not  in  the  normal  state  excite  cough,  brings  on  a 
paroxysm,  and  also  that  excitation  of  parts  which  do  not  nor- 
mally lead  to  cough  produces  a  paroxysm;  the  stomach  is 
one  of  these  parts. 

Dyspncea  is  not  a  common  result  of  the  indigestion  of 
food,  and  when  it  occurs  after  a  meal,  the  stomach  condition 
is  not  the  sole  or  even  the  chief  cause  of  its  production.  The 
ingestion  of  food  may  in  this  case,  as  in  the  production  of 
cough,  be  the  peripheral  irritation  starting  the  dyspnoea.  In 
cases  of  simple  indigestion  of  food,  dyspnoea  is  an  exceedingly 
rare  symptom,  and  in  such  cases,  patients  rarely  make  it  a 
subject  of  complaint.    But  in  three  distinct  conditions  of  the 
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body,  either  the  normal  digestion  of  food  or,  more  commonly, 
its  indigestion,  may  lead  to  dyspnoea;  viz.  in  anaemia,  in 
asthma,  and  in  cardiac  disease.    In  anaemia  and  in  cardiac 
disease,  the  dyspnoea  supervening  after  a  meal  may  be  con- 
sidered chiefly  a  circulatory  effect.    In  anaemia  it  is  produced 
by  a  disturbance  of  the  circulation,  due  partly  to  the  attrac- 
tion to  the  working  stomach  of  too  large  a  quantity  of  blood 
which  is  deficient  in  oxygen  and  hagmoglobin,  and  partly  by 
embarrassing  the  heart.    In  cardiac  disease,  the  dyspnoea  is 
probably  a  more  or  less  direct  effect  of  the  distended  stomach 
,   on  the  heart,  which  becomes  embarrassed  in  its  action ;  but 
a  reflex  effect  on  the  heart's  action  through  the  nervous 
system  may  also  occur.    In  asthma  a  special  variety  of  the 
disease  has  been  described  under  the  term  "  peptic  "  asthma, 
the  attacks  of  dyspnoea  chiefly  supervening  one  to  two  hours 
after  a  meal.    There  are  no  clear  pathological  reasons  for 
making  such  a  division  of  the  disease,  for  the  chief  pathological 
changes  in  the  two  varieties  are  essentially  the  same.  The 
attacks  coming  on  in  relation  to  a  meal  must  be  ascribed  to  a 
reflex  effect  from  the  stomach  through  the  vagus  nerve  on 
the  respiratory  centre,  and  the  exciting  causes  belong  to 
the  same  category  as  irritating  particles  drawn  into  the  bron- 
chial tubes.    In  such  cases  there  is  usually  indigestion  of 
food,  and  when  this  is  corrected  the  dyspnoeic  attacks  diminish 
in  severity. 

Palpitation  of  the  heart  is  a  symptom  which  may  be 
ranged  with  the  foregoing.    It  is  a  common  symptom  in 
indigestion   of   food    occurring   in  certain  individuals.  It 
occurs  most  commonly  in   the   indigestion  of  middle  age, 
especially  in  women  at  the  menopause,  and  in  the  neurotic ; 
but  it  also  occurs  in  the  anaemic,  in  cardiac  disease  (chiefly  of 
the  mitral  valve)  and  in  those  addicted  to  over-indulgence  in 
tea  and  tobacco.    It  is  ascribable  chiefly  to  a  reflex  effect 
through  the  vagus  nerve  on  the  medulla.    It  is  often  extremely 
distressing,  and  with  the  sense  of  weight  and  oppression  over 
the  pericardium  or  below  the  left  mammary  region  often  leads 
to  the  belief  of  the  patient  that  there  is  heart  disease,  which, 
however,  is  usually  absent  or  is  only  present  as  a  coincidence, 
and  not  infrequently  also  it  gives  rise  to  a  dread  of  impend- 
12 
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ing  apoplexy.  Such  sensations  are  commonly  associated  with 
chronic  indigestion  of  food,  in  which  there  is  much  flatul- 
ence. Another  sensation  described  by  dyspeptics  is  that 
in  which  the  heart  appears  to  "stand  still"  or  to  "turn 
over  "  and  then  begin  beating  regularly  again.  This  symptom, 
it  may  be  said,  is  sometimes  associated  with  an  inter- 
mittent beat  of  the  heart,  an  intermittency  which  is  com- 
monly only  temporary ;  but  the  conditions  with  which  it  is 
almost  constantly  accompanied  are  those  present  in  the  early 
or  middle  stages  of  gastric  irritation.  These  are  the  passage 
of  acid  or  gaseous  accumulations  through  the  cardiac  orifice 
or  the  presence  of  hyperacid  stomach  contents.  It  is  perhaps 
not  too  much  to  assume  that  the  sensations  ascribed  to  the 
heart  are  more  or  less  due  to  those  conditions,  and  indeed 
that  in  most  cases  the  sensations  are  really  at  the  cardiac 
orifice,  and  in  others  are  reflex  effects  on  the  cardiac  rhythm. 

In  organic  disease  of  the  heart  (valvular  disease,  fatty 
•degeneration,  angina  pectoris)  indigestion  of  food  sometimes 
produces  serious  symptoms.  The  starting  of  an  anginal 
attack  may  be  the  indigestion  of  a  particular  meal,  and  in 
fatty  heart  fatal  syncope  may  follow  a  large  meal. 

The  effects  of  indigestion  of  food  on  the  nervous  system 
affect  not  only  motility  and  sensation,  but  also  the  higher 
cerebral  functions,  intellectual  and  emotional.  It  is  difficult 
to  determine  how  far  these  symptoms  are  purely  nervous  or 
how  far  they  may  be  due  to  vascular  disturbance ;  in  some, 
both  elements  are  evidently  combined. 

Drowsiness  is  a  very  common  symptom  complained  of  by 
dyspeptics,  usually,  but  by  no  means  always,  in  those  of  middle 
age.  At  first  the  drowsiness  occurs  after  a  meal,  but  in  the 
later  stages  of  the  indigestion  of  food,  it  has  no  direct  relation 
to  a  meal.  The  drowsiness  after  a  meal  is  allied  to  the  condi- 
tion of  repose  which  is  necessary  for  the  good  digestion  of 
large  meals  by  healthy  people.  This  repose  means  mental 
inactivity,  and  is  perhaps  to  some  degree  dependent  on  the 
increased  blood  supply  to  the  abdominal  viscera  (not  only  to 
the  stomach)  during  the  digestion  of  a  large  meal.  In  the 
dyspeptic,  the  mental  and  bodily  repose  leads  to  a  drowsiness 
which  is  only  momentary,  but  is  pathological.    In  the  middle- 
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ao-ed  and  old  a  large  meal  actually  induces  sleep,  lasting  from 
ten  to  thirty  minutes.  All  these  cases  may  possibly  be  ex- 
plained by  a  deficient  supply  of  blood  to  the  brain,  a  deficiency 
which,  in  indigestion  of  food,  is  possibly  increased  by  the 
co-existing  disturbed  and  increased  vascular  supply  to  the 
organs  of  digestion.  In  the  later  stage  of  indigestion  of  food, 
the  drowsiness  has  in  many  instances  no  direct  relation  to  a 
meal,  but  in  these  cases  the  stomach  is  probably  never  empty 
between  meals,  there  being  well-marked  delay  of  food  in  the 
organ. 

Sleeplessness  is  associated  in  individual  cases  with  drowsi- 
ness ;  patients  complain  that  although  they  are  drowsy  during 
the  day  they  cannot  sleep  at  night.    In  other  cases  there  may 
be  no  drowsiness,  and  yet  there  is  sleeplessness.    Inability  to 
sleep  is  due  to  many  causes — to  organic  disease  of  the  various 
organs,  the  heart,  central  nervous  system,  etc.,  to  severe  pain 
from  whatever  cause,  to  occupation  involving  intellectual  strain, 
worry  or  excitement,  to  over-exercise  in  the  healthy,  and 
especially  in  the  nervous  and  the  anaemic.     Although  these 
conditions  have  to  be  investigated  in  each  individual  case  to 
discover  the  cause  of  the  sleeplessness,  yet  in  disordered  diges- 
tion the  insomnia  is  in  the  majority  of  instances  to  be 
ascribed  to  the  presence  of  food  in  the  stomach  during  sleep. 
Thus  it  is  noticed  in  those  who  partake  of  a  large  meal  one  or 
two  hours  before  going  to  bed.    This  may  occur  as  an  occasional 
incident  in  those  quite  healthy,  but  it  is  more  commonly 
observed  in  those  suffering  from  disordered  digestion  to  a  greater 
or  less  degree.    It  is  also  present  in  disordered  digestion  when 
it  cannot  be  ascribed  to  a  large  meal  taken  shortly  before 
going  to  bed.    In  these  cases  the  stomach  also  contains  food ; 
there  is  delay  of  food  which  is  slowly  digested,  or  the 
digestion  of  which  has  progressed  to  a  certain  degree  and  has 
then  been  arrested.    During  sleep,  normal  digestion  is  delayed 
or  arrested  altogether ;  and  the  sleeplessness  may  be  directly 
ascribed  in  these  cases  to  the  presence  of  undigesting  food, 
which  is  often  indigestible  and  usually  acid.    It  therefore 
acts  as  an  irritant,  affecting  the  central  nervous  system.  It 
not  only  produces  sleeplessness,  but  restlessness,  snatches  of 
disturbed  sleep,  and  horrible  dreams.    Similar  results  occur 
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with  a  full  bladder,  and  in  the  later  months  in  some  cases 
of  pregnancy.  As  soon  as,  during  the  night,  the  food  has  left 
the  stomach,  being  either  vomited  in  the  acute  cases,  or  passed 
into  the  duodenum  in  the  milder  cases,  the  patient  falls 
to  sleep,  which  is  often  profound,  waking  in  the  morning  with 
a  metallic  or  bitter  taste  in  the  mouth.  Some  patients  do  not 
get  rid  of  all  the  food  from  the  stomach  during  the  night,  and 
after  a  disturbed  rest  they  wake  and  vomit  the  remainder  of  the 
contents  of  the  stomach,  which  are  often  small  in  quantity  and 
excite  violent  retching.  This  condition  exists  not  only  in  the 
chronic  alcoholic,  but  in  those  in  whom  the  disordered  digestion 
cannot  be  ascribed  to  over-indulgence  in  alcoholic  drinks. 

Vertigo  is  a  symptom  wliich  may  occur  after  a  single 
food  debauch,  but,  clS  3»  rule,  there  is  a  prolonged  history 
of  dyspe]3tic  symptoms  preceding  the  attacks  of  vertigo.  Its 
origin  must   be  ascribed  not  merely  to  the  actual  process 
of  indigestion  of  food  in  the  stomach,  but  also  to  the  effect  of 
the  chronic  indigestion  of  food  on  the  nutrition  of  the  body, 
whereby  the  nervou^s  and  vascular  systems  are  affected.  In 
cases  where  vertigo  is  constantly  associated  with  emptiness  of 
the  stomach,  the  symptom  is  evidently  the  result  of  a  reflex 
nervous  action,  since  like  the  gastralgia  of  similar  origin  it  is 
relieved  by  the  taking  of  food.    The  exact  nervous  mechanism 
is,  however,  not  easily  explained.    In  a  second  class  of  cases, 
vertigo  does  not  appear  to  be  related  to  any  particular  state  of 
the  stomach,  except  that,  as  a  rule,  it  comes  on  after  food 
is  taken,  on  rising  from  the  table  or  not  for  some  time 
afterwards.    In  both  classes  of  cases  there  are  symptoms  of 
chronic  indigestion  of  food,  which  is  the  prime  cause  of  the 
vertigo,  since  this  is  relieved  when  the  indigestion  is  cured  or 
benefited.    There  are  other  facts  which  tend  to  show  that 
there  is  no  great  distuiction  to  be  drawn  between  these  two 
classes  of  stomach  vertigo. 

The  vertigo  of  a  disordered  stomach — vertigo  a  stoviaclio 

laeso  1  usually  occurs  long  after  food  has  been  taken,  when 

the  stomach  is  "  empty."    It  is  sudden  in  onset,  and  although 
the  patient  may  faU  to  the  ground  there  is  no  loss  of 
1  Vertige  stomacal :  vertigo  per  consensu  ventricuU.  See  Trousseau,  "Lectures 
on  Clin.  Med.,"  New  Syd.  Socy.,  1870,  vol.  iii.  p.  537. 
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consciousness.    There  may  be  nausea  and  occasional  vomiting 
during  the  attacks,  as  well  as  sensations  other  than  vertigo 
in  the  head,  such  as  a  feeling  of  emptiness  in  the  head,  a 
sensation  of  an  iron  ring  round  the  head,  or  even  in  some 
cases  one  of  impending  apoplexy.    There  are  always  symptoms 
referable  to  indigestion  of  food  in  the  stomach ;  pain  after 
food  in  the  chest  or  in  the  epigastrium,  flatulence  or  acid 
eructations,  and  the  occasional  vomiting  of  food  which  may 
be  mixed  with  glairy  mucus.    The  bowels  are  usually  con- 
stipated, but  there  may  be  diarrhoea  alternating  with  constipa- 
tion.   In  such  cases,  however,  it  is  incorrect  to  speak  of  the 
stomach  as  empty.    Living  in  the  ordinary  way,  taking  three 
meals  a  day,  such  patients  never  have  an  empty  stomach, 
there  is  a  delay  of  food  in  the  organ,  due  partly  to  inefficiency 
of  the  chemical  processes  of  digestion,  partly  to  weakness  of 
the  muscular  wall,  so  that  when  the  patient  takes  a  second 
meal  the  stomach  is  not  resting,  but  contains  some  liquid 
which  is  occasionally  vomited.    So  that  the  term  vertigo  of 
an  empty  stomach  is  a  misnomer.    Food  relieves  in  mild  cases, 
as  the  entrance  of  food  stimulates  the  organ  to  increased  work 
for  a  time ;  but  food  gives  no  permanent  relief  unless  the  in- 
digestion be  treated.    The  severe  form  of  stomach  vertigo 
which  has  just  been  discussed  is  not  so  common  as  the 
milder  forms,  which  are  indeed  very  frequent  in  women  and 
in  men  of  about  middle  age  who  are  the  subjects  of  in- 
digestion of  food.    Such  attacks  of  vertigo  are  nearly  always 
initiated  by  some  exertion,  such  as  rising  from  the  table,  or 
walking  soon  after  a  heavy  meal,  especially  in  those  who  lead  a 
sedentary  Hfe  involving  brain- work.  They  may  also  be  initiated 
by  reading,  and  by  following  moving  objects  with  the  eye.  The 
vertigo  is  sudden  in  onset,  but  in  these  mild  cases  the  patient 
does  not  usually  fall  down.    There  is  no  loss  of  consciousness, 
and  the  vertigo  which  is  in  no  definite  direction,  is  of  but 
momentary  duration.    Although  at  the  time  very  alarming  to 
the  sufferer,  they  are  not  serious,  and,  like  the  more  severe 
attacks,  are  relieved  by  treatment  directed  to  the  relief  of  the 
indigestion. 

Vertigo  is  a  symptom  of  conditions  other  than  those  due 
to  the  stomach.    Some  of  these  are  purely  nervous  in  origin, 
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while  others  are  due  to  an  effect  of  the  circulation  on  the 
nervous  centres. 

Of  nervous  origin  may  be  cited  the  vertigo  of  Meni^;re's 
disease,  of  epilepsy  ijidit  mcd),  and  of  tumours  of  the  brain.  In 
Meniere's  disease  the  symptoms  very  frequently  are  sunilar  to 
those  of  the  severe  cases  of  stomach  vertigo ;  thus  in  both 
there  is  giddiness,  with  buzzing  in  the  ears,  and  nausea  or 
vomiting.  But  whereas  in  Meniere's  disease  there  is  in  the 
attacks  a  sensation  of  turning  round  in  a  determinate  manner, 
this  is  not  so  evident  in  cases  of  stomach  vertigo.  Meniere's 
disease  is  also  in  many  instances  associated  with  deafness  in 
one  ear,  and  is  a  condition  which,  although  capable  of  being 
relieved,  is  not  cured ;  whereas,  when  deafness  is  associated 
with  stomach  vertigo,  the  connection  is  only  accidental,  and 
stomach  vertigo  is  eminently  curable. 

In  epilepsy  {petit  vial)  the  attacks  of  giddmess  are 
associated  with  loss  of  consciousness  (it  may  be  of  only 
momentary  duration)  or  with  the  performance  of  determmate 
acts  of  which  the  patient  is  not  cognisant.  Epileptic  vertigo, 
moreover,  frequently  alternates  with  more  or  less  complete 
epileptic  convulsions  during  which  consciousness  is  lost.  Its 
onset  has  no  direct  relation  to  exertion. 

In  tumour  of  the  bram,  as  m  stomach  vertigo,  there  may 
be  headache  and  vomiting  associated  with  giddiness,  but  apart 
from  the  fact  that  vertigo  is  rarely  the  symptom  complained  of 
by  the  subjects  of  cerebral  tumour,  as  it  is  in  Meniere's  disease 
and  stomach  vertigo,  the  distinction  between  the  two  condi- 
tions is  readily  made  by  the  absence  of  symptoms  of  indigestion 
of  food,  which  always  accompany  in  greater  or  less  degree 
stomach  vertigo.  Vertigo  is  also  a  symptom  of  tabes  dorsalis 
and  of  ataxic  paraplegia.  Besides  these  functional  and  organic 
diseases  of  the  nervous  system,  vertigo  is  not  uncommonly 
associated  with  certam  errors  of  refraction  of  the  eye,  of  which 
the  most  important  are  myopia  and  hypermetropia.  The 
attacks  of  giddiness  m  these  cases  are  slight  and  are  induced 
by  the  weakening  of  the  ocular  muscles  (muscular  asthenopia). 

The  vertigo  which  is  of  vascular  origin  is  somewhat  various 
in  its  causation.  The  prime  cause  of  its  occurrence  is  probably 
a  deficient  or  irregular  blood  supply  to  the  bram,  which  may 
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be  sudden.  It  is  thus  iDarticulaiiy  associated  with  anasmic 
conditions  :  chlorosis,  the  profound  anaemias,  and  anajmia  from 
hcemorrhage,  whether  rectal,  uterine,  gastric,  or  pulmonary. 
It  is  associated  also  with  two  forms  of  cardiac  disease,  aortic 
regurgitation  and  fatty  degeneration  of  the  cardiac  muscle, 
and  with  chronic  Bright's  disease,  especially  the  granular 
contracted  kidney  with  high  arterial  tension. 

In  the  case  of  ansemia  and  of  the  cardiac  diseases  mentioned, 
the  giddiness  is  associated  with  low  arterial  tension,  and  the 
attacks  are  usually  induced  by  some  exertion,  either  by  some 
sudden  movement  such  as  sitting  up  in  bed  or  some  sudden 
effort  during  walking.  Of  these  conditions  chlorosis,  and 
even  to  a  greater  extent  aortic  regurgitation  and  fatty  heart, 
are  closely  associated  with  attacks  of  vertigo. 

In  many  cases  of  chronic  Bright's  disease,  the  vertigo  is 
associated  with  high  arterial  tension,  which  results  in  an 
irregular  supply  of  blood  to  the  tissues.  Vertigo  in  Bright's 
disease  has,  like  stomach  vertigo,  been  ascribed  to  the  circula- 
tion of  poisons  acting  on  the  brain.  But  there  is  no  direct 
evidence  of  this,  and  it  seems  most  probable  that  the  attacks 
are  purely  vascu.lar  in  origin  and  not  toxic. 

There  is,  however,  a  form  of  vertigo  which  is  induced  by 
drugs,  the  chief  of  which  are  quinine,  the  salicylates,  and 
strong  iron  preparations  when  given  in  some  cases  of  chlorosis. 
In  all  these  instances  the  vertigo  is  associated  with  headache 
and  with  buzzing  in  the  ears,  and  is  relieved  on  withholding 
the  drug. 

It  cannot  be  too  clearly  stated  that  in  the  diagnosis  of 
stomach  vertigo,  the  more  serious  causes  of  vertigo  must  first 
be  eliminated.  In  ordinary  practice,  an  examination  readily 
eliminates  the  different  forms  of  anasmia,  as  well  as  diseases 
of  the  eye,  aortic  regurgitation,  and  chronic  Bright's  disease, 
while  more  difficulty  will  be  found  in  eliminating  Meniere's 
disease  and  epilepsy.  In  the  former,  however,  vertigo  is  often 
determinate  in  character,  and  is  associated  with  deafness  and 
with  buzzing  in  one  ear;  in  the  latter  the  giddiness  is 
associated  either  with  unconsciousness  or  with  unconscious 
acts,  and  is  thus  distinguished  from  stomach  vertigo. 

But  little  need  be  said  of  the  other  nervous  phenomena 
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associated  with  chronic  indigestion  of  food.  Buzzina  in  the 
ear  is  often  observed  with  vertigo,  and  calls  for  no  particular 
comment. 

Inability  to  do  mental  work  is  often  a  subject  of 
complaint,  and  is  due  partly  to  the  continued  irritation  of  the 
slowly  digesting  and  undigested  food  in  the  stomach  and  partly 
to  the  malnutrition  produced  by  the  indigestion.  In  this  case, 
the  relation  of  work  to  meals  and  of  the  habits  of  the 
individual — whether  sedentary  or  active — are  of  great  im- 
portance. 

As  regards  affections  of  motion  and  sensation,  a  tired 
feeling  is  a  very  common  symptom  of  chronic  indigestion  of 
food,  as  well  as  a  feeling  of  the  legs  giving  way.  There  may 
also  be  cramps  of  the  arms  or  legs  and  of  the  abdominal 
muscles.  Cramps  are  not  uncommonly  observed  in  children 
after  the  eating  of  indigestible  food,  and  may  be  described  as 
a  stomach  reflex;  but  they  are  also  seen  in  adults  either 
from  dietetic  indiscretions  in  the  healthy,  or  more  often  in 
the  delicate,  and  in  those  convalescent  from  acute  febrile 
diseases. 

Sensation  may  also  be  affected,  as  shown  in  the  tingling 
and  numbness  not  uncommonly  complained  of,  as  well  as  a 
sensation  of  heat  (without  flushing)  not  only  in  the  face  but 
over  the  whole  body. 

It  is  difficult  to  say  how  far  these  symptoms  are  directly 
due  to  a  disordered  stomach,  and  how  far  to  a  general  condition 
of  malnutrition  induced  by  the  dyspepsia  or  not ;  but  it  is 
certain  that  in  many  cases  they  are  relieved  by  treatment 
directed  to  the  relief  of  the  disordered  digestion. 


CHAPTEE  VII. 


rUJSTCTIOisTAL  DISOEDEKS  OF  THE  STOMACH. 

In  the  last  chapter,  the  symptoms  referable  to  indigestion  of 
the  stomach  have  been  discussed  in  relation  to  their  causa- 
tion. It  is  evident  from  that  and  the  previous  chapters 
that  functional  disorders  of  the  stomach  cannot  be  grouped 
together  as  one  disease  or  as  two  or  more  diseases,  such  as 
"  acid  dyspepsia,"  "  atonic  dyspepsia,"  "  flatulent  dyspepsia,"  etc. 
Such  names  as  these  only  indicate  a  symptom,  and  if  used  are 
apt  to  mislead,  since  it  might  be  thought,  for  example,  that 
acidity  was  the  only  condition  to  be  treated  in  acid  dyspepsia, 
or  that  atony  of  the  stomach  the  only  condition  to  be  dealt 
with  in  "  atonic  dyspepsia,"  flatulence  the  only  symptom  in 
"  flatulent  dyspepsia,"  etc.  Functional  disorders  of  the  stomach 
cannot  be  scientifically  or  even  practically  grouped  in  this 
manner.  It  has  been  shown  that  in  these  disorders  there  are 
not  only  irregularities  in  the  secretion  of  the  gastric  juice, 
but  in  the  movements  of  the  organ  and  in  absorption,  and,  not 
least,  varying  conditions  of  blood  supply  during  digestion  as 
well  as  a  temporary  congestion  and  altered  states  of  innerva- 
tion of  the  organ.  It  is  the  object  of  the  practitioner  in 
each  particular  case  to  determine,  as  far  as  possible,  what 
particular  function  or  functions  of  the  stomach  are  disordered, 
to  ensure  the  success  of  the  treatment  adopted. 

It  is  from  all  points  of  view  essential  to  correctly  estimate 
the  symptoms  and  degree  of  functional  disorders  of  the  stomach, 
for  on  the  one  hand  they  complicate  a  large  number  of 
diseased  conditions  of  the  body  generally,  and  on  the  other 
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they  are  present  in  organic  diseases  of  the  stomach  itself, 
viz.  ulcer,  cancer,  and  catarrh. 

What  may  be  called  primary  functional  disorders  of  the 
stomach  are  those  in  which  catarrh  of  the  organ,  an  ulcer, 
and  carcinoma  are  absent.  They  form  by  far  the  greater 
proportion  of  diseased  conditions  of  the  stomach,  and  are  of 
great  importance,  since  they  cause  a  disturbance  of  the  bodily 
functions  which  is  curable,  but  which  may  lead  to  permanent 
mischief  if  attention  is  not  paid  to  them. 

Clinically,  two  groups  of  functional  disorders  of  the  stomach 
may  be  distinguished.  In  one,  gastric  irritation,  the  symptoms 
and  the  examination  of  the  process  of  digestion  and  of  the 
stomach  show  irritation  of  the  organ,  an  irritation  in  which  not 
only  the  secretion  of  the  gastric  juice  is  affected,  but  also  the 
motor  activity  of  the  organ  and  the  blood  supply  and  innervation. 
This  group  contains  the  largest  number  of  cases  of  functional 
disorder  of  the  organ.  The  second  group,  gastric  insufficiency, 
is  one  in  which  the  functions  of  the  stomach  are  deficient  in 
activity  owing  to  some  general  condition  of  the  body,  whether 
induced  by  a  specific  disorder  or  by  the  mode  of  life.  While 
the  first  group  of  cases  may  be  both  primary  and  secondary 
(though  usually  primary),  in  gastric  insufficiency  the  disorder 
is  secondary,  and  includes  cases  usually  classed  as  atonic  dys- 
pepsia. To  gastric  insufficiency  may  be  added  the  signs  of 
gastric  irritation,  since  a  stomach  whose  functions  are  deficient 
may  still  be  irritated  by  the  conditions  to  be  discussed  pre- 
sently. A  case  which  is  primarily  gastric  insufficiency  may 
thus  become  eventually  one  of  gastric  irritation.  In  both 
gastric  irritation  and  gastric  insufficiency  catarrh  may  occur, 
but  gastric  irritation  is  the  more  closely  allied  to  catarrh, 
which  not  infrequently  shows  a  first  stage  of  hyperacidity. 
A  correct  appreciation  therefore,  as  far  as  possible,  of  the 
clinical  conditions  of  gastric  irritation  and  gastric  insufficiency 
is  essential  before  a  study  of  the  organic  diseases  of  the 
stomach,  gastritis,  ulcer,  and  cancer,  can  be  made. 

Although,  for  practical  purposes,  it  is  convenient  to 
divide  functional  disorders  into  gastric  irritation  and  gastric 
insufficiency,  it  may  be  said  that  nearly  all  cases  of  indiges- 
tion of  food — dyspepsia — show  the  symptoms  of  u-ritation  of 
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the  organ,  which  is  iu  many  instances  predisposed  to  by  a 
condition  of  gastric  insufficiency. 

1.  Gastric  Ieritation. 

Gastric  irritation  may  be  defined  as  a  functional  disorder 
of  the  stomach  in  which  there  is  irritation  of  the  organ, 
produced  by  the  food  itself  in  the  form  in  which  it  is 
swallowed  or  by  the  food  in  the  process  of  digestion;  it 
may  be  primary  {i.e.  occur  in  healthy  individuals)  or  it  may 
be  associated  with  or  predisposed  to  by  certain  diseases  or 
general  conditions  of  the  body.  Food  bears  to  gastric  irrita- 
tion and  to  gastric  catarrh  the  same  relation  that  irritating 
particles  and  gases  bear  to  bronchial  irritation,  bronchial 
catarrh  and  bronchitis,  with  the  exception  that  food  being 
necessarily  taken  by  way  of  the  stomach,  acts  as  a  continuous 
irritant,  whereas  the  irritation  of  the  bronchial  tubes  is 
intermittent.  Both  in  gastric  irritation  and  catarrh  and  in 
bronchial  catarrh  the  condition  may  be  predisposed  to  either 
by  a  local  alteration  of  the  organ  (stomach  or  lungs),  or  by  a 
general  condition  of  the  body.  Similar  observations  may  be 
applied  to  intestinal  irritation  and  catarrh,  and  irritation 
and  catarrh  of  any  mucous  membrane,  and  the  resemblance 
between  these  conditions  is  not  without  import  regarding  the 
treatment  of  stomach  affections,  allowance  being  made  for  the 
differences  in  function. 

Gastric  irritation  includes  what  is  usually  described  as 
"  acid  dyspepsia,"  but  this  latter  term  by  no  means  includes 
all  the  cases  of  gastric  irritation,  and  is  not  a  correct  designa- 
tion of  the  numerous  cases  of  the  disorder  in  which  the  motor 
activity  of  the  organ  is  affected,  as  well  as  the  secretory 
function. 

Etiology.  —  The  chief  points  in  the  etiology  of  gastric 
irritation  have  been  discussed  in  the  previous  chapters,  but  it 
is  important  to  review  them  from  another  and  a  purely  clinical 
aspect. 

Age,  and  Sex. — Gastric  irritation  may  occur  at  any  age :  in 
the  infant,  whether  fed  by  the  wet  nurse  or  by  the  bottle ;  in  the 
child,  in  adult  life,  and  in  old  age.    Sex  has  but  little  influ- 
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ence ;  m  infancy  and  childhood  the  feeding  is  the  same  for 
both  sexes,  but  in  adult  life,  although  sex  still  has  but  little 
effect,  yet  the  mode  of  life  diverges,  the  woman  tending  to  an 
excess  of  food  accessories  (especially  tea)  and  the  man  to  an 
excess  of  food  as  well  as  food  accessories  (especially  alcohol). 
At  the  beginning  of  life,  gastric  irritation  is  seen  in  some  of 
its  acutest  forms,  notably  in  infants  brought  up  by  the  bottle. 
In  middle  age  again,  both  in  men  and  women,  gastric  irritation 
frequently  starts.  In  women  at  the  menopause,  the  first 
symptoms  of  dyspepsia  may  be  noted,  passing  off  as  the 
menstrual  change  disappears.  In  young  adult  life,  gastric 
irritation  is  common  in  both  sexes,  and  its  occurrence  is 
expUcable  by  factors  in  the  etiology  of  the  condition  other 
than  age. 

Temperament  plays  some  part  in  the  causation  of  gastric 
irritation.  Apart  from  any  association  of  actual  disease,  those 
individuals  with  an  excitable  nervous  system,  who  are  usually 
described  as  of  a  "  nervous  temperament,"  are  especially  prone 
to  gastric  irritation.  Some  of  the  cases  occurring  in  such 
patients  may  aptly  be  described  as  "  nervous  dyspepsia " ; 
others  again  illustrate  in  a  minor  degree  the  influence  of 
the  nervous  system  over  digestive  processes.  It  is  not 
uncommon,  for  example,  in  non- dyspeptic  individuals  for  a 
period  of  worry,  anxiety,  excitement  or  disturbance  to  start  an 
attack  of  indigestion;  and  in  those  who  have  pre'sdously 
suffered  an  attack  or  attacks  of  indigestion,  and  who  can  pre- 
serve themselves  free  from  dyspeptic  symptoms  by  care  in  diet 
and  regulation  of  the  mode  of  life,  a  sudden  emotion  of  joy 
or  sorrow  or  some  other  disturbing  influence  on  the  nervous 
system,  may  bring  on  an  attack  of  indigestion. 

Heredity. — It  is  always  of  great  difficulty  to  determine  the 
part  which  heredity  plays  in  disease,  except  in  such  clear 
transmissions  as  deformities,  mental  peculiarities,  and  in  such  a 
disease  as  syphilis,  where  the  actual  disease  is  manifested  in 
the  infant  soon  after  birth.  It  is  always  to  be  borne  in  mind 
that  the  same  disease  or  diseased  condition  present  in  the  parents 
and  arising  in  the  offspring  may  be  the  result  of  the  mode  of 
life  or  of  exposure  to  the  same  surrounding  conditions,  whether 
of  infection  or  not.    In  functional  disorders  of  the  stomach, 
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heredity  plays  some  part,  although  only  a  small  one ;  but  the 
question  is  not  an  easy  one  to  settle  or  to  discuss.  It  is  the 
firm  belief  of  many  that  they  inherited  a  "weak  digestion  "  from 
their  parents.  This  is  possible.  Still  it  must  not  be  forgotten 
that  in  families  the  children  lead  the  same  life  as  their  parents  ; 
that  they  inherit  robustness  or  general  bodily  weakness,  or,  as 
it  may  be  expressed,  increased  or  diminished  resistance  to 
disease.  It  is  this  inheritance  of  a  general  bodily  condition 
which  alone  appears  to  predispose  to  functional  disorders  of 
the  stomach.  The  inheritance  of  gout  may  also  be  a  factor  in 
gastric  irritation.  Gout  is  so  frequently  associated  with 
stomach  disorder  (chiefly  from  the  mode  of  Hving),  that  it  has 
to  be  considered  in  relation  to  the  inheritance  of  a  "weak 
digestion."  It  is,  however,  by  no  means  the  greater  number 
of  cases  of  gout  which  transmit  a  tendency  to  functional  dis- 
order of  the  stomach,  and  in  the  majority  of  cases  this  is 
induced  by  the  mode  of  life  and  by  the  food  and  food  acces- 
sories. The  same  remarks  would  apply  to  the  inheritance  of 
the  nervous  temperament  which  is  constantly  transmitted  from 
the  parents  to  one  or  more  of  the  children. 

Climate,  and  race  have  no  particular  influence  on  the  causa- 
tion of  gastric  irritation,  except  as  regards  the  change  in  the 
mode  of  living  and  in  the  character  of  the  food  eaten.  But 
frequently  functional  disorders  are  initiated  by  the  sudden 
change  from  one  climate  to  another,  as  from  the  temperate  to 
the  tropical  regions,  or  even  from  the  country  to  the  town. 
Here,  again,  no  particular  effect  can  be  ascribed  to  the  climate, 
but  only  to  a  change  in  the  mode  of  living  and  the  diet. 

Mode  of  Living — Occupation. — For  a  healthy  existence  a 
sufficiency  of  food  and  of  exercise,  and  a  congenial  occupation 
are  necessary.  An  insufficiency  of  food,  even  with  much 
exercise,  may  lead  to  gastric  derangement.  But  a  more 
frequent  cause  is  an  insufficiency  of  exercise.  It  is  those 
who  lead  a  sedentary  life  who  are  subject  in  the  greatest 
degree  to  gastric  irritation.  A  sedentary  life  means  not  only 
very  little  exercise,  but  it  means  in  many  instances  the 
partaking  of  large  meals  often  with  a  large  quantity  of  food 
accessories ;  in  men  of  alcohol,  in  women  of  tea.  Again,  even 
when  there  is  a  sufficiency  of  food  and  a  fair  amount  of  bodily 


I90  FUNCTIONAL  DISORDERS. 

activity,  such  as  walking,  gastric  irritation  arises,  owing  not 
only  to  irregularities  in  diet,  but  also  to  the  fact  that  exercise 
to  be  really  beneficial  must  be  of  interest,  and  not  merely 
of  necessity ;  it  must  be  recreative,  and  not  only  on  business. 
Gastric  irritation  induced  by  these  conditions  is  seen  not  only 
m  the  well-to-do,  but  in  the  poorer  classes ;  in  those  of  the 
learned  professions  who  lead  a  sedentary  life,  and  in  the  seam- 
stress who  works  for  ten  hours  a  day  in  a  badly  ventilated 
room  by  gaslight.  The  change  from  an  active  to  a  sedentary 
pursuit  is  often  the  beginning  of  gastric  irritation,  especially 
in  middle  age  when  the  desire  for  active  exercise  tends  to 
diminish. 

Arrangement  of  Meals. — The  question  of  the  distribution 
of  meals  during  the  day  has  already  been  partly  discussed  in 
the  preceding  pages  (Chapters  IT.  and  III.).  The  principles  on 
which  meals  ought  to  be  regulated  are  very  simple,  viz.  that 
a  large  meal  ought  to  be  followed  by  a  period  of  bodily  rest 
and  recreation  (not  sleep),  and  should  not  be  succeeded  by 
another  large  meal  within  five  hours.  Meals  habitually  taken 
hurriedly  lead  to  indigestion  of  food  ;  so  also  does  work,  mental 
or  bodily,  after  a  heavy  meal.  Undoubtedly  the  most  rational 
arrangement  of  meals  is  a  large  breakfast,  a  moderately  large 
dinner  in  the  middle  of  the  day,  and  a  smaller  meal  in  the 
evening ;  but  in  the  exigencies  of  modern  life  this  arrangement 
is  impossible,  as  the  midday  meal  has  to  be  followed  by  work. 
In  the  matter  of  meals  each  individual  soon  finds  what  is  best 
for  his  digestion.  One  point  must  be  emphasised,  viz.,  that 
the  partaking  of  a  meal  of  any  size  one  or  two  hours  before 
going  to  bed  is  very  prejudicial  to  good  digestion,  and  if  the 
time  of  retiring  is  about  eleven,  no  meal  ought  to  be  taken 
after  7  p.m. 

Food  and  Food  Accessories. — Of  all  the  factors  in  the 
etiology  of  gastric  irritation,  food  and  food  accessories  are  the 
most  potent.  This  has  been  fully  discussed  in  Chapter  III.  (p. 
56  et  seq.).  Food  indeed  is  the  direct  agent  in  the  production 
of  all  cases  of  gastric  irritation :  food  from  its  bulk,  its  indi- 
gestibility,  and  from  its  irritant  or  other  properties  (loc.  cit.). 

A  meal  is  taken  by  a  healthy  person,  which  from  its  nature 
is  not  digested  before  the  next  meal;  this  is  again  a  large 
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meal,  and  is  succeeded  in  the  evening  by  another  large  meal, 
so  that  the  stomach  is  never  at  rest.  In  time  the  meals  are 
not  digested,  and  gastric  irritation  is  the  result.  Sufficient 
has  been  said  in  the  previous  chapters  to  explain  this  fully. 
The  effect  is  still  greater  if  any  general  condition  predisposing 
to  gastric  irritation  is  already  present.  Food  accessories  play 
as  great  a  part  as  food  in  the  production  of  gastric  irritation, 
or  even  greater ;  their  physiological  effect  is  one  which  delays 
the  chemical  processes  of  digestion  in  the  stomach  (Chapter  II.) ; 
but  they  are  also  irritants,  so  that  alcoholic  drinks,  tea,  spices, 
and  liighly- flavoured  sauces  rank  among  the  most  potent 
exciters  of  gastric  disturbance.  Two  chief  exciting  agents  of 
this  class  are  alcoholic  drinks  and  tea  taken  in  excess,  or  in 
an  irregular  manner.  As  regards  alcoholic  drinks,  even  when 
not  taken  in  excess,  beer  may  be  a  cause  of  gastric  irritation, 
as  well  as  the  light  and  heavy  wines.  This  is  to  a  less  extent 
the  case  with  the  ardent  spirits,  taken  moderately  with  meals 
in  a  diluted  form.  Alcoholic  excess  is,  however,  very  common, 
not  only  to  the  extent  of  habitual  tipsiness  and  drunkenness, 
but  to  the  extent  which  is  excess  for  the  individual.  The 
digestion  in  one  person  may,  for  example,  be  affected  by  an 
amount  of  alcohol  which  would  do  no  harm  whatever  to 
another.  The  taking  of  alcoholic  drinks  between  meals  has  a 
greater  effect  in  the  production  of  gastric  irritation  than  when 
drinking  is  confined  to  the  meal-time.  A  distinction  must 
be  made  between  alcoholic  drinks  and  alcohol,  reckoning  the 
well-watered  ardent  spirits  (whisky,  brandy,  gin)  as  alcohol. 
Alcoholic  drinks,  such  as  beer  and  wine,  have  a  greater  effect 
in  retarding  digestion  than  pure  alcohol  itself  (Chapter  II.), 
probably  from  the  organic  and  inorganic  salts  they  contain; 
they  are  therefore  more  harmful  to  "  weak  "  digestions.  Al- 
cohol itself  is  an  irritant  to  the  stomach,  and  is  a  cause  of 
acidity,  as  has  been  previously  discussed  in  detail  (Chapter  II.). 

^  Tea  is  a  common  factor  in  the  causation  of  gastric 
irritation :  strong  tea  frequently  drunk  during  the  day.  It  is 
actually  a  poison  to  many  individuals  with  a  weak  digestion. 
It  acts  not  only  by  retarding  digestion,  but  as  an  irritant, 
owing  to  the  tannin  it  contains.  Coffee  and  cocoa  made 
with  milk  are  not  so  irritating. 
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Starvation  or  insufficiency  of  food  is  in  some  cases  a  cause 
of  functional  disorder  of  the  stomach.  Amongst  the  poorer 
classes,  such  cases  are  sometimes  seen ;  as  when  following  a 
period  perhaps  of  months  of  great  insufficiency  of  food  there 
is  digestive  disturbance,  which  is  chiefly  shown  by  the  fact  of 
food  acting  as  an  irritant,  and  being  undigested  and  ejected. 

Relation  of  Gastric  Irritation  to  other  Diseases. — Gastric 
irritation  may  arise  in  ulcer  or  in  cancer  of  the  stomach. 
Ulcer  and  cancer  in  the  early  stage  must  be  looked  upon  as 
localised  diseases  of  the  organ,  not  at  first  affecting  its  func- 
tions of  secreting  a  proper  amount  of  gastric  juice  in  response 
to  the  stimulus  of  food,  and  not  to  any  great  extent  affecting 
the  motor  power  of  the  organ.  Soon,  however,  signs  of  gastric 
irritation  may  arise  in  both  diseases,  and  may  mask  the  symp- 
toms proper  to  the  disease. 

Other  diseases  bear  an  important  relation  to  gastric  irritation 
(Chapter  IV.).  They  all  tend  to  produce  a  diminished  activity 
of  the  functions  of  the  stomach,  and  therefore  the  first  condition 
is  one  which  would  be  classed  under  the  heading  of  gastric 
insufficiency.  Still,  gastric  irritation  often  supervenes,  and  has 
much  the  same  characters  as  when  primarily  produced.  Of 
non-infective  disorders,  chlorosis  and  chronic  Bright's  disease 
are  those  most  favourable  to  gastric  irritation  ;  cardiac  valvular 
disease  to  a  less  extent.  In  chlorosis,  as  well  as  in  Bright's 
disease,  probably  aU  the  functions  of  the  organ  are  diminished 
in  activity  (see  Gastric  Insufficiency,  p.  211). 

Among  infective  disorders,  tuherculosis,  especially  of  the 
lungs,  is  most  favourable  to  the  development  of  functional 
disorder  of  the  stomach  (p.  90).  The  symptoms  of  gastric 
disturbance  may  precede  the  development  of  the  physical 
signs  of  the  disease ;  and  it  is  not  improbable  that,  in  some 
cases,  the  presence  of  gastric  disorder  may  predispose  to  the 
development  of  tuberculosis.  But  in  most  cases,  the  gastric 
disorder  develops  in  the  course  of  the  pulmonary  tuberculosis, 
and  is  not  infrequently  of  a  severe  character.  There  are 
several  features  of  pulmonary  tuberculosis  which  are  predis- 
posing to  the  development  of  gastric  irritation.  The  ansemia 
produced,  the  exhausting  fever,  the  debilitating  night-sweats 
all  tend  to  produce  a  diminution  of  activity  of  the  organs, 
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among  which  the  stomach  suffers,  and  is  thus  liable  to  be 
irritated  by  the  food  taken.  The  swallowing  of  sputum  maj^ 
also  act  as  an  irritant  as  well  as  excessive  cough.  On  the 
other  hand,  there  are  very  numerous  cases  of  pulmonary  tuber- 
culosis in  which  no  stomach  symptoms  arise,  even  in  the  last 
stages  of  the  disease. 

In  chronic  malaria  the  stomach  may  become  disordered,  but 
it  is  chiefly  in  the  convalescent  stages  of  certain  acute  diseases 
that  gastric  irritation  is  apt  to  be  induced,  as  well  as  catarrh 
of  the  organ.  During  convalescence,  when  the  appetite  is  re- 
turning, injudicious  feeding  may  start  a  functional  disturbance; 
slight  at  first,  but  increasing  and  lasting  for  years.  This  may 
occur  in  convalescence  from  typhoid  fever,  scarlet  fever, 
measles,  rheumatic  fever,  and  even  cholera.  In  such  diseases, 
during  the  acute  stages,  the  secretory  and  motor  activity  of  the 
stomach  is  diminished,  and  it  takes  some  time  for  the  organ  to 
recover  its  normal  condition.  Food  in  too  great  bulk  or  of  an 
indigestible  character  readily  acts  as  an  irritant  and  produces 
the  symptoms  of  gastric  irritation. 

In  summing  up  the  etiology  of  gastric  irritation,  it  is  clear 
that  food  and  food  accessories  are  the  direct  causes  of  the 
functional  disturbance  in  association  with  the  mode  of  life. 
These  may  be  the  primary  and  only  causes,  but  they  are  aided 
by  other  factors,  such  as  the  gastric  insufficiency  of  some 
general  diseases  and  of  the  convalescent  stages  of  certain 
infective  diseases. 

Symptoms. — The  symptoms  produced  by  gastric  irritation 
are  in  the  majority  of  cases  quite  simple,  but  in  a  certain 
number  are  complex,  owing  to  the  effect  of  the  stomach  condi- 
tion on  the  nervous  system. 

Stages  of  the  Disorder. — Gastric  irritation  may  be  considered 
as  having  two  stages,  in  each  of  which  the  diseased  condition 
may  show  itself  for  a  long  period  of  time  without  anatomical 
changes  in  the  mucous  membrane  occurring. 

In  the  first  stage  the  pathological  conditions  present  are  : — 

1.  A  varying  degree  of  congestion  and  of  nervous  irrita- 
bility of  the  organ. 

2.  An  increased  and  prolonged  acidity  of  the  gastric  con- 
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teuts,  due  chiefly  to  an  increased  secretion  of  the  acid  gastric 
juice,  but  also  to  the  organic  acids  of  the  food. 

3.  A  delay  of  food  in  the  organ,  owing  to  the  weakness  of 
the  muscular  walls  (atony).  Moderate  dilatation  of  the  organ 
is  not  infrequently  present. 

In  the  second  stage  the  overworked  and  irritated  organ 
shows  a  diminution  of  function  by — 

1.  A  diminished  secretion  of  the  gastric  juice,  especially  of 
the  hydrochloric  acid. 

2.  A  greatly  diminished  motor  activity  whereby  the  delay 
of  food  is  greatly  increased,  terminating  in  dilatation  of  the 
organ. 

The  first  stage  is,  therefore,  characterised  by  hyperacidity, 
due  to  hydrochloric  acid  and  by  a  varying  degree  of  weakness 
of  the  muscular  walls ;  the  second  stage  is  similar  to  the  cases 
to  be  described  as  gastric  insufficiency.  In  both  stages  there 
may  be  nervous  irritability  of  the  stomach. 

Mode,  of  Onset. — The  modes  of  commencement  of  a  chronic 
disease  are  important  to  elucidate.  Generally  speaking, 
the  recognition  of  a  fully  developed  diseased  condition  is 
not  diflficult,  but  the  diagnosis  of  disease  in  its  early  stages 
often  presents  great  difficulties.  Inasmuch  as  in  diseases  of 
the  stomach,  functional  disorder  is  frequently  found  in  associa- 
tion with  organic  disease,  as  well  as  existing  by  itself,  it  is 
important  to  study  the  origin  of  functional  disorder  in  order  to 
distinguish  it  from  organic  disease.  Taking  the  average  of 
cases,  it  may  be  said  that  clinically  organic  disease  differs 
from  functional  disorder  in  the  fact  that  there  is  a  definite 
period  known  to  the  patient  during  which  the  symptoms  have 
lasted,  whereas  functional  disorder  is  insidious  and  gradual  in 
onset,  and  when  its  origin  is  sudden  there  is  some  definite  cause 

determining  it. 

Functional  disorder  of  the  stomach  may  have  two  modes  of 
orio-in — a  definite  or  an  insidious. 

^  1.  When  its  origin  is  definite,  it  is  often  acute.  By  a 
definite  origin  is  meant  the  occurrence  of  the  diseased  condition 
after  some'' pathological  event  in  the  patient's  history.  Thus 
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gastric  irritation  not  infrequently  dates  from  the  period  of  con- 
valescence of  the  patient  from  an  acute  febrile  illness,  typhoid 
fever,  measles,  scarlet  fever,  rheumatic  fever,  less  commonly  of 
pneumonia.  In  such  cases,  as  has  been  explained,  during  the 
febrile  stages,  there  is  a  diminished  functional  activity  of  the 
stomach,  both  secretory  and  motor,  and  during  recovery 
indiscretions  in  diet  produce  gastric  irritation  which  not 
infrequently  persists  for  a  long  period.  The  stomach  in  such 
cases  is  not  allowed  to  recover  owing  to  the  irritant  action  of 
unsuitable  food.  As  will  be  seen,  also,  catarrh  of  the  organ 
frequently  has  a  similar  origin  in  the  convalescent  stage  of 
acute  diseases.  Gastric  irritation  may,  on  the  other  hand,  be 
acute  in  origin,  due  to  the  action  of  a  strong  irritant,  and  the 
acute  gastric  irritation  may  become  chronic.  Irritant  poisons 
from  the  effects  of  which  the  patients  recover  are  frequently 
starting-points  of  gastric  irritation,  but  there  is,  as  a  rule,  more 
than  functional  disorder  in  those  cases,  as  there  is  actual 
destruction  of  the  gland  tissue,  or  there  may  be  a  chronic 
catarrh  (see  Gastritis  Toxica).  Irritant  food  may  be  the 
starting-point,  more  particularly  tainted  food  and  high  game, 
the  acute  irritant  symptoms  being  produced  by  the  products  of 
bacterial  decomposition  of  the  food.  One  of  the  commonest 
modes  in  which  gastric  irritation  occurs  acutely  is  the  sequence 
of  recurrent  attacks  of  acute  gastric  irritation,  due  to  intemper- 
ance in  food  and  food  accessories  (alcohol  and  tea).  Lastly, 
gastric  irritation  may  have  a  definite  result  owing  to  a  change 
in  the  mode  of  life. 

Insidious  Onset  of  Gastric  Irritation. — Although  gastric 
irritation  may  arise  acutely  in  the  above  conditions,  yet  in  the 
majority  of  cases  its  onset  is  insidious.  Eepeated  slight  indis- 
cretions in  diet,  whether  in  respect  of  the  food  or  food 
accessories,  or  in  the  regularity  of  the  mode  of  living,  although 
apparently  only  temporary  in  their  effect,  may  commence  a 
period  of  pronounced  functional  disorder  of  the  stomach.  At 
first  an  occasional  indiscretion  m  the  diet  does  no  harm ;  a 
temporary  fulness  or  discomfort  after  a  meal  soon  passes  off 
and  no  attention  is  paid  to  it,  but  unless  the  diet  be  regulated 
with  care  the  symptoms  recur  and  increase  in  intensity.  Such 
indiscretions  of  diet  do  not  always  act  alone :  they  may  do  so, 
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%.e.  they  may  in  a  quite  healthy  individual  lead  to  functional 
disorder,  but  they  are  commonly  combined  with  other  conditions 
which  predispose  to  the  gastric  disturbance.  Such  conditions 
are  a  period  of  worry,  or  of  sedentary  work,  of  work  in  a  close 
heated  atmosphere,  of  change  of  diet  as  in  moving  from  one 
country  to  another,  or  of  the  mode  of  living,  as  in  moving  from 
the  country  to  the  town  or  vice,  versd. 

Symptovis  and  Couo^se  of  Gastric  Irritation. — In  gastric 
irritation  there  is  a  varying  congestion  of  the  organ  dependent 
on  the  presence  of  the  food,  so  that  there  is  not  that  normal 
response  on  the  part  of  the  vessels  to  the  stimulus  of  food 
which  is  necessary  for  the  continuance  of  normal  digestion. 
This  varying  congestion  passes  off  as  the  stomach  becomes 
emptied  or  the  irritant  portions  of  the  meal  are  expelled.  In 
the  second  place,  there  may  be  increased  irritabOity  of  the 
nervous  mechanism  of  the  organ,  which  may  show  itself  on 
the  side  of  increased  secretion  or  of  decreased  motor  activity, 
both  being  induced  by  food.  The  increased  activity  produced 
in  this  way  is  a  feature  of  gastric  irritation  when  developed. 
The  actual  irritants,  therefore,  as  it  has  already  been  fully 
explained,  are  the  food,  the  food  accessories  (especially  alcohol, 
tea,  spices),  and  the  increased  acidity  of  the  gastric  contents 
due  to  hydrochloric  acid.  There  may  be  an  increased  secretion 
of  hydrochloric  acid  with  a  diminished  motor  activity ;  or 
spasm  of  the  organ  may  occur ;  in  some  cases  there  is  a 
deficient  secretion  of  hydrochloric  acid. 

Acute  Gastric  Irritation. — Acute  gastric  irritation  occurs, 
as  previously  explained  (p.  65),  simply  as  the  result  of  large 
meals  or  of  irritating  food.  The  symptoms  in  such  a  case 
are  a  sense  of  fulness  and  discomfort  occurring  two  or  three 
hours  after  the  meal,  followed  it  may  be  by  very  acid  eructa- 
tions of  small  quantities  of  the  stomach  contents  and  of  gas, 
accompanied  by  nausea,  and  frequently  terminating  in  the 
ejection  of  the  whole  contents  of  the  organ.  Relief  to  the 
symptoms  is  then  obtained;  but  for  some  time  the  organ  is 
incapable  of  doing  much  work,  so  that  for  a  period  of  twenty- 
four  hours  there  is  loss  of  appetite,  and  some  slight  discomfort 
beginning  in  half  an  hour  or  an  hour  after  food  and  last- 
in°  about  an  hour;  flatulence  and  nausea  with  occasional 
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acid  eructations  may  also  be  present.  The  irritated  stomach 
then  recovers  itself,  and  ordinary  food  can  be  taken  without 
discomfort.  Actual  pain  may  be  felt  in  the  stomach  region, 
the  presence  of  pain  depending  on  the  degree  of  irritation  and 
on  the  condition  of  the  nervous  system.  Pain,  for  example,  is 
a  well-marked  symptom  in  severe  cases  where  high  game  or 
tainted  food  causes  gastric  irritation,  as  well  as  in  cases  of 
irritant  poisoning.  Again,  in  individuals  with  an  irritable 
nervous  system,  pain  in  the  epigastrium  is  frequently  a  well- 
marked  symptom.  In  ordinary  cases,  however,  when  food  and 
food  accessories  cause  acute  gastric  irritation,  pain  is  not 
infrequently  absent. 

Another  result  which  may,  in  rare  instances,  follow  the 
ingestion  of  a  large  meal  is  acute  dilatation  of  the  organ, 
practically  a  paralysis  of  the  muscular  coat  (see  Dilatation  of 
the  Stomach,  Chapter  XIV.). 

Physical  Signs  in  Amte  Gastric  Irritation. — During  the  time 
that  the  irritant  food  remains  in  the  organ,  the  stomach  is  in 
some  instances  firmly  contracted  around  it,  in  others  it  is 
moderately  dilated.  The  first  condition  is  shown  by  a 
prominence  of  the  epigastric  region ;  and  on  palpation,  by 
the  sensation  of  a  rounded  mass  with  ill -defined  edges. 
Dilatation  is  shown  by  the  percussion  note  (tympanitic) 
extending  downwards  towards  the  umbilicus  and  into  the  left 
axillary  region  as  high  as  the  fourth  rib.  The  upper  region 
of  the  abdomen  is  in  these  cases  often  flaccid,  and  splashing 
of  the  stomach  contents  may  be  obtained  on  succussion.  In 
the  majority  of  cases  there  is  little  or  no  deep  tenderness 
over  the  stomach  region,  but  manipulation  not  infrequently 
causes  a  sHght  eructation  of  gas  or  of  the  stomach  contents, 
and  it  may  even  excite  vomiting.  A  diffuse  tenderness,  of 
varying  degree,  is  observed  only  in  those  cases  where  the 
irritation  is  great.  In  the  period  following  the  emptying  of 
the  stomach,  whether  by  vomiting  or  by  passage  of  the  contents 
into  the  duodenum,  the  stomach  may  remain  moderately  dilated. 

Sijmptoms  not  Referable  to  the  Stomach. — Acute  gastric 
irritation  produces  a  thickly  coated  tongue,  yellow  or  white, 
and  a  lingering,  nasty  and  nauseous  taste  in  the  mouth.  The 
bowels  are  usually  opened,  and  a  loose,  frequently  copious 
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motion  is  passed  once  or  twice  in  the  twenty -four  hours. 
There  is  a  disinclination  to  exertion,  mental  or  hodily,  although 
exercise  commonly  alleviates  the  symptoms.  There  is  headache, 
which  is  to  he  ascribed  to  the  character  and  quantity  of  the 
alcoholic  drinks  taken  rather  than  to  the  food  itself.  The 
complexion  is  pale,  somewhat  yellowish  and  "  washed  out." 

These  are  the  symptoms  of  what  may  be  described  as 
a  "  food  debauch "  or  a  "  bihous "  attack,  and  they  are  of 
importance  as  being  explanatory  of  the  exacerbations  in  chronic 
gastric  irritation  which  are  so  common.  The  repetition  of 
"  food  debauches  "  is  a  frequent  cause  of  chronic  dyspepsia. 

Chronic  Gastric  Irritation. — In  chronic  gastric  irritation 
there  is  prolonged  functional  disorder  of  the  stomach,  in  which 
there  may  be  (and  iisually  are)  remissions  of  greater  or  less 
duration,  and  in  which  there  are  commonly  acute  or  subacute 
exacerbations.    The  symptoms  are  referable  to  the  food  and 
food  accessories  taken,  and  are  divisible  into  three  stages 
according  to  the  degree  of  irritation  :  the  first  stage  may  be 
described  as  one  of  discomfort  of  digestion,  and  leads  to  the 
second,  in  which  the  discomfort  is  more  marked,  and  is  associ- 
ated with  hyperacidity  of  the  stomach  contents  and  great 
irritability  of  the  organ.    The  third  stage  is  one  in  which 
the  functions  of  the  organ  are  diminished,  although  the  signs 
of  irritation  are  not  absent.    The  symptoms  of  these  stages 
overlap  to  a  great  extent ;  and,  moreover,  in  each  stage  one  or 
more  symptoms  may  obtain  prominence  and  give  quite  a 
special  feature  to  the  individual  case.    In  the  first  stage,  for 
example,  the  symptoms  of  the  gastric  disturbance  may  be 
slight,  and  the  prominent  symptoms  be  confined  either  to  the 
circulatory  or  to  the  nervous  systems.    In  the  second  stage, 
acid  eructations  and  flatulence  are  the  chief  symptoms,  although 
atony  of  the  muscular  coat  is  a  prominent  sign  in  some  cases, 
while  in  the  third  stage,  the  symptoms  of  diminished  func- 
tional activity  are  shown  in  diminished  secretion  and  in 
dilatation  of   the  organ,  which  may  mask  all  the  other 
symptoms.    It  is,  however,  important  to  note  that  in  each 
individual  case  of  gastric  irritation,  the  features  of  the  case 
as  shown  in  the  symptoms  maintain  a  certain  type. 

The  symptoms  of  gastric  irritation,  in  whatever  way  it 
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arises,  may  be  divided  into  two  classes,  general  and  those 
referable  to  the  stomach.  The  latter  are  shown  in  a  sense 
of  fulness,  weight,  and  oppression  after  eating,  in  pain  and 
oppression  in  the  chest  and  between  the  shoulders;  and  by 
occasional  flatulence  and  acid  eructations.  The  more  general 
symptoms  are  those  chiefly  referable  to  the  nervous  system 
(Chapter  VI.).  They  are  headache,  palpitation,  drowsiness, 
mental  depression,  sleeplessness,  and  the  other  symptoms 
already  described. 

The  symptoms  referable  to  the  stomach  always  appear  in 
relation  to  food,  coming  on  at  various  times  after  the  meal, 
and  are  usually  most  marked  after  the  principal  meal  of  the 
day,  or  in  the  evening,  when  the  stomach  has  had  to  cope  with 
at  least  three  meals  during  the  day. 

The,  sense  of  fulness,  loeight,  and  oppression  in  the  epi- 
gastric region  may  come  on  directly  after  eating,  but  is  often 
delayed  for  half  an  hour,  or  for  one  or  two  hours ;  it  may  then 
last  four  or  five  hours  or  until  the  next  meal.  Pain  in  the 
chest  and  between  the  shoulders  bears  a  similar  relation  to 
the  meal.  The  delay  of  most  of  the  symptoms  is  ascribable 
to  the  fact  that  the  digesting  food  is  most  irritating  to  the 
organ  during  the  period  of  greatest  acidity.  In  about  half  an 
hour  the  amount  of  hydrochloric  acid  in  the  normal  stomach 
contents  is  appreciable,  and  the  percentage  then  rises  to  a 
maximum  in  two  to  four  hours  according  to  the  size  of  the 
meal,  and  then  rapidly  declines  as  the  stomach  is  emptied. 
In  gastric  irritation  the  secretion  of  acid  is  more  rapid,  and 
the  degree  of  acidity  one  hour  after  a  meal  may  exceed  the 
normal.  Part  of  the  distress  is  ascribable  to  the  continued 
peristalsis  of  the  organ  necessary  for  digestion,  and  part 
to  the  long  delay  of  acid  food  in  the  organ.  The  symptoms 
mentioned  may,  however,  be  observed  in  cases  of  hyperacidity 
and  rapid  digestion ;  and  the  degree  of  acidity  of  the  gastric 
contents  must  be  considered  as  their  chief  cause.  It  is  notice- 
able that  whereas  both  the  sense  of  pain  and  oppression  in  the 
chest  and  the  sensations  in  the  epigastrium  are  described  at 
first  by  the  patient  as  occurring  after  a  meal,  in  prolonged 
cases  the  relation  to  food  is  not  observed  owing  to  the  fact 
that  the  stomach  is  always  irritated  by  the  presence  of  food 
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in  a  more  or  less  digested  condition,  the  organ  in  fact  never 
being  em^Dty  even  after  a  night's  rest  from  food  in  some  cases. 
Occasional  flatulence  is  observed  after  a  meal,  or  in  the  evening, 
and  sometimes  the  symptom  has  reference  to  special  articles 
of  diet  which  disagree  (viz.  tea,  carbohydrate  food,  etc.).  Acid 
eructations  are  sometimes  complained  of,  but  vomiting  is  very 
occasional. 

In  the  later  stages  of  gastric  irritation,  the  chief  stomach 
conditions  present  are  hyperacidity  of  the  contents  due  to 
an  excessive  secretion  of  hydrochloric  acid  in  the  gastric 
juice  and  a  tendency  to  weakness  of  the  muscular  coat,  leading 
to  dilatation  of  the  organ.  Although  the  symptoms  preserve 
the  same  type  as  those  just  described,  they  develop  in  certain 
directions,  viz.  acid  eructations  with  flatulence  are  more 
frequent,  vomiting  is  more  frequent,  the  eating  of  food 
becoming  a  source  of  fear  to  the  patient.  There  is  no 
particular  feature  of  the  acid  eructations ;  they  occur,  like  the 
pain  and  discomfort,  in  from  half  an  hour  to  two  hours  after 
a  meal,  and  are  due  to  a  regurgitant  action  of  the  stomach 
when  the  acid  digesting  food  touches  the  cardia. 

Flatulence  may  be  excessive,  and  is  apt  to  be  greatest 
towards  the  end  of  the  day ;  at  first  coming  on  after  a  meal, 
it  soon  apparently  loses  its  relation  to  meals. 

The  character  of  the  vomiting  needs  more  particular  men- 
tion. The  vomiting  in  this  case  is  due  to  the  presence  of 
irritating  food  in  the  organ,  and  is  dependent  on  the  condition 
of  the  nervous  system.  If  there  is  great  irritability  of  the 
nerves  of  the  stomach,  whether  as  the  result  of  long  continued 
gastric  irritation,  or  of  a  general  irritability  of  the  nervous 
system,  such  as  occurs  in  "  nervous  "  individuals  and  in  some 
antemic  subjects,  in  which  a  slight  peripheral  irritation 
produces  a  great  effect,  vomiting  is  readily  excited  by  the 
presence  of  food  in  the  stomach.  In  such  cases  vomiting 
may  occur  after  every  meal,  directly  after  the  meal,  but  more 
commonly  it  comes  on  in  from  one  to  two  hours  afterwards. 
Patients  suffering  from  gastric  irritation  are  subject  to  such 
attacks ;  but  they  are  only  attacks,  readily  disappearing  under 
treatment  A  not  uncommon  history  is  that  the  patient  has 
been  the  subject  of  indigestion  of  food  for  a  long  period— one, 
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two,  or  more  years,  that  the  distress  has  been  increasing  during 
the  'last  few  months,  and  that  for  a  period  perhaps  of  one  month 
there  has  been  vomiting  directly  after  meals  or  after  a  period 
of  two  to  four  hours.  In  other  cases  vomiting  may  occur  in 
fourteen  days  or  a  month  after  the  onset  of  the  gastric  irrita- 
tion, and  this  is  especially  so  in  cases  in  which  there  is  a 
predisposition  to  gastric  disorder  owing  to  some  general  disease; 
more  particidarly  is  such  a  rapid  development  of  symptoms 
noticed  in  chlorosis  and  in  convalescence  from  acute  diseases. 
In  still  other  cases  the  vomiting  is  only  occasional,  and  due 
to  some  special  indiscretion  of  diet,  a  very  large  meal  or  an 
excessive  amount  of  alcohol  or  tea,  while  in  many  cases  no 
vomiting  occurs.  As  a  rule,  however,  occasional  vomiting 
is  present,  if  there  is  well  marked  hyperacidity  of  the  stomach 
contents  during  digestion  for  a  long  period. 

Character  of  the  Vomited  Matters. — This  has  already  been 
fully  discussed  (Chapter  IV.  p.  8 1,  Chapter  V.  p.  142).  There  is 
no  mucus  in  the  vomit,  which  consists  chiefly  of  digesting  food, 
and  shows  the  presence  of  peptones  by  the  ordinary  tests. 
The  vomit  is  very  acid,  the  acidity  is  due  mainly  to  hydrochloric 
acid,  which  even  in  a  short  time  after  the  meal  may  be  in 
much  higher  proportion  than  normal,  as  high  as  over  0'3 
gramme  per  cent.  In  some  cases  the  acidity  of  the  vomit 
is  within  the  normal  limits.  Pepsin  is  present,  and  usually 
in  a  very  active  condition. 

Some  cases  of  hyperacidity  of  the  gastric  contents  are 
rather  different  to  the  more  common  ones  just  described.  They 
are  characterised  by  rapid  digestion  of  the  food  and  rapid 
emptying  of  the  stomach ;  they  are  indeed  cases  of  hyper- 
acidity with  irritability  of  the  muscular  coat  of  the  organ. 
There  is  in  these  cases  the  same  distress  in  the  chest  and  dis- 
comfort during  digestion  which  have  been  described,  but  soon 
after  food  a  sense  of  emptiness  is  felt,  which  is  not  relieved  by 
more  food.  Indeed  in  some  cases,  the  appetite  returns  soon 
after  a  meal  has  been  taken. 

Cases  of  gastric  irritation  may  continue  in  the  stages  de- 
scribed for  a  long  period — many  years ;  they  have  remissions 
of  greater  or  less  duration,  and  exacerbations  with  the 
symptoms  described,  rendering  the  sufferer's  life  intolerable  for 
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a  time,  but  relief  is  soon  obtained,  as  the  patient  has  to  under- 
go treatment.  Complete  recovery  is  frequent,  but  on  the 
other  hand,  through  neglect  or  other  causes,  permanent  injury 
may  be  done  to  the  organ,  whereby  the  digestion  is  always 
"  weak,"  or  a  severe  injury  may  result  which  requires  mouths 
of  treatment  to  remedy.  The  stomach  irritated  in  the  manner 
described  may  become  inflamed,  catarrh  being  produced,  or 
its  functions  diminish  in  activity  without  inflammation  occur- 
ring. The  first  diminution  is  seen  in  the  motor  activity  of  the 
organ,  so  that  the  delay  of  food  is  increased  and  the  organ 
tends  to  dilate.  This  dilatation  is  only  a  moderate  one,  and 
rapidly  diminishes  under  treatment ;  it  is  frequently  kept 
up  by  an  irregular  and  unsuitable  diet.  As  an  illustration 
of  this  condition,  the  following  case  may  be  quoted  — A 
woman,  aged  forty  years,  had  suffered  from  attacks  of  indi- 
gestion of  food,  "  off  and  on,"  for  several  years ;  she  came 
complaining  of  symptoms  which  had  been  present  more  or  less 
for  one  or  two  years.  These  consisted  chiefly  in  pam  and  oppres- 
sion in  the  chest  after  eating,  coming  on  either  directly  or  in  one 
hour  after  food.  The  appetite  was  bad,  and  the  bowels  were  only 
opened  when  an  aperient  was  taken.  Vomiting  after  every  meal 
had  of  late  occurred,  the  vomit  being  described  as  frothy,  watery, 
and  sour.    This  was  then  of  prolonged  gastric  irritation 

which  came  under  treatment  during  a  subacute  exacerbation. 
On  examination,  no  organic  disease  was  discovered  in  any  part 
of  the  body,  but  the  stomach  was  dilated.  By  percussion  it 
extended  as  far  downwards  as  tlie  umbilicus,  to  the  right 
nearly  as  far  as  the  right  nipple  line,  and  in  the  left  axillary 
region  as  far  upwards  as  the  fifth  rib :  there  was  no  tender- 
ness over  the  stomach  region.  All  the  symptoms  diminished 
rapidly  under  treatment.  In  such  cases  dilatation  of  the  organ 
is  more  apt  to  occur  between  the  ages  of  forty  or  fifty  than 
in  young  adult  life,  except  where  the  gastric  irritation  arises 
in  the  course  of  chlorosis  or  during  the  convalescent  stage 
of  acute  febrile  diseases ;  in  these  cases  dilatation  frequently 
comes  on  very  rapidly  after  the  onset  of  the  functional  disorder 
(see  Gastric  Insufficiency). 

In  the  later  stages  of  gastric  irritation  there  may  be  ex- 
treme dilatation  of  the  stomach  with  the  symptoms  referable  to 
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that  organ.  In  most  such  cases  the  secretion  of  gastric  juice 
is  insufficient.  Their  history  shows  that  there  has  been  a  long 
period  of  "  dyspepsia,"  which  has  ended  in  the  present  condi- 
tion ;  the  dyspepsia  presenting  the  features  described  as 
characteristic  of  gastric  irritation.  Besides  the  physical  signs 
of  a  dilated  stomach  (Chapter  XIV.),  the  symptoms  shown  by 
such  patients  are  the  following — flatulence,  pain,  and  vomiting. 
The  flatulence  is  often  excessive.  The  pain  is  referred  to  the 
stomach  region,  and  is  noticeable  as  not  continuous,  but  coming 
on  at  intervals.  It  is  not  related  to  a  meal,  but  that  it  is  due 
to  the  presence  of  food,  digested  or  partially  digested,  is 
shown  by  the  fact  that  it  precedes  vomiting,  which  relieves  it. 
Indeed,  patients  frequently  excite  vomiting  in  order  to  relieve 
the  pain.  The  vomiting  is  also  not  related  to  meals,  but  occurs 
at  long  intervals ;  once  daily  towards  the  evening,  but  more 
frequently  once  every  two  or  three  days,  when  the  large 
accumulation  of  fluid  and  of  partially  digested  food  with  a 
little  mucus  is  rejected  by  the  stomach.  In  the  intervals  of 
pain  there  is  no  tenderness  in  the  stomach  region,  but  during 
the  pain  this  symptom  may  be  noticed.  The  vomit  has 
the  characters  of  fluid  from  a  dilated  stomach  (/oc.  c^Y.). 
There  is  no  hseraatemesis  or  melsena.  Such  patients  are 
greatly  relieved  by  treatment,  but  there  is  permanent  injury  to 
the  organ,  from  which  complete  recovery  is  impossible.  Per- 
manent injury  may  be  done  to  the  organ  without  the  case 
progressing  so  far  as  we  have  just  described.  Gastric  irritation 
of  long  duration  may  be  relieved  by  treatment,  but  owing  to 
neglect  of  a  proper  regimen,  the  patient  may  always  be 
subject  to  a  recurrence  of  the  disorder.  Such  patients  can, 
however,  by  avoiding  indiscretions  in  diet,  lead  a  useful  and 
comfortable  existence.  This  permanent  effect  of  gastric  irrita- 
tion may  be  associated  in  middle  age  with  a  greater  or  less 
degree  of  atrophy  of  the  gastric  glands. 

There  are  other  symptoms  in  gastric  irritation  besides  those 
more  directly  referable  to  the  stomach. 

Appetite. — In  the  early  stages  the  appetite  may  be  normal 
or  even  increased,  and  may  sometimes  be  described  as  voracious. 
In  cases  of  hyperacidity  of  the  stomach  contents  due  to  hydro- 
chloric acid,  the  appetite  is  not  diminished.     In  prolonged 
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cases  of  the  disorder  the  appetite  is  apt  to  become  capricious, 
varying  from  time  to  time,  and  preserved  only  for  dainty 
articles  of  diet.  Where  there  are  evidences  of  greatly  deficient 
motor  activity  of  the  stomach,  the  appetite  is  almost  invariably 
diminished. 

Moiitli  and  Tongtte. — The  tongue  is  frequently  coated  with 
a  white  or  yellow  fur,  especially  in  the  mornings  on  waking. 
It  may,  however,  be  clean,  especially  during  the  day.  On 
waking,  too,  there  is  constantly  a  nasty  taste  iu  the  mouth, 
which  may  contain  a  clammy  mucus.  The  taste  is  nauseating, 
sometimes  bitter,  and  with  the  furred  morning  tongue,  is  no 
doubt  to  be  ascribed  to  eructations  of  irritating  gas  or  liquid 
from  the  stomach  during  the  night.  These  symptoms  mostly 
occur  in  those  who  take  late  meals,  which  are  very  slowly 
digested  during  sleep,  or  in  those  in  which  there  is  great  delay 
of  food  in  the  organ  from  whatever  cause. 

Salivation  may  occur,  most  frequently  in  cases  of  great 
hyperacidity  of  the  stomach  contents,  and  in  the  subacute 
exacerbations  of  gastric  irritation ;  it  usually  occurs  after 
meals,  and  during  the  period  of  distress  in  digestion.  In  pro- 
longed cases,  owing  to  the  effect  on  the  general  system,  the 
tongue  may  become  pale  and  flabby,  and  tooth  indented.  In 
some  cases  the  sense  of  taste  is  diminished  or  even  lost ;  a 
symptom  the  origin  of  which  it  is  difficult  to  explain.  The 
sense  is  usually  recovered. 

Bowels. — In  some  cases  the  bowels  are  regularly  opened 
each  day.  This  is,  however,  not  the  rule  ;  constipation  usually 
being  present.  The  bowels  are  opened  once  in  two  or  three 
days,  or  may  be  opened  only  once  a  week.  Apart  from 
the  fact  that,  especially  in  women,  constipation  is  a  habit 
which  may  be  acquired  by  irregularity  in  going  to  the  closet, 
gastric  irritation  tends  to  produce  constipation.  Tliis  is  very 
evident  in  the  subacute  attacks  which  arise  in  the  disorder. 

Another  condition  of  the  bowels  which  is  not  infrequently 
present  in  the  course  of  gastric  irritation  is  an  alternating 
condition  of  constipation  and  diarrhoea.  In  well  marked  consti- 
pation there  may  be  diarrhoea :  the  colon  may  contain  a  large 
quantity  of  solid  fffices,  which  may  cause  sHght  diarrhcea  (the 
passing  of  small  liquid  stools)  by  irritating  the  gut.    In  gastric 
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irritation  the  condition  is  not  always  of  this  nature  ;  on  one  or 
two  days  one  or  more  liquid  or  semi-solid  dark  stools  may  be 
passed,  and  on  the  following  days  there  is  constipation.    It  is 
difficult  to  exactly  determine  in  what  conditions  this  alternating 
diarrhoea  and  constipation  occurs ;  but  two  of  the  conditions 
are  the  continued  eating  of  large  meals  consisting  largely  of 
meat,  and  a  sudden  change  of  diet.    The  diarrhoea  just  con- 
sidered has  no  direct  relation  to  the  eating  of  a  meal.  A 
third  condition  of  the  bowels  in  gastric  irritation  is  seen  in 
the  onset  of  diarrhoea  directly  or  soon  after  a  meal — "  lienteric 
diarrhoea."     There  are  many  conditions  other  than  gastric 
irritation  in  which  lienteric  diarrhoea  may  occur,  some  of 
which  have  to  do  with  indigestion  of  food  in  the  small  intes- 
tine, while  others  are  associated  almost  solely  with  disordered 
innervation  of  the  intestinal  tract.     But  in  certain  cases  of 
gastric  irritation,  the  food  appears  to  be  rapidly  discharged  from 
the  stomach  and  a  rapid  peristalsis  of  the  intestinal  tract  is 
initiated.    That  the  lienteric  diarrhoea  is  to  be  ascribed  to  the 
gastric  irritation  is  shown  by  the  fact  that  in  the  course  of 
the  case  it  comes  on  in  attacks  lasting  from  one  to  three  weeks 
and  that  it  is  relieved  by  treating  the  stomach  condition.  The 
change  seems  primarily  to  be  one  of  increased  motor  excit- 
ability of  the  organ.    Besides  a  meal,  hot  drinks  wHl  excite 
the  diarrhoea,  which  is  shown  in  the  passage  of  watery  stools, 
contaming  in  many  instances  undigested  food.    It  is  observecl 
chiefly  in  chHdren  and  women,  but  also  in  men ;  and  unassoci- 
ated  with  gastric  disorder,  it  complicates  chronic  febrile  diseases, 
eg.  pulmonary  tuberculosis.  The  passing  of  a  Hquid  stool  directly 
after  a  meal  is  soon  succeeded  by  the  passing  of  two  or  three 
stools  after  meals ;  and  in  some  of  these  later  cases  the  patient 
simply  states  that  diarrhoea  is  present,  but  does  not  directly 
connect  them  with  meals,  unless  questioned  on  the  point. 

Condition  of  the  Urine.— A  small  quantity  of  "hioh- 
coloured  urine  is  not  infrequently  passed  during  and  after  a 
subacute  attack  of  gastric  irritation.  In  the  chronic  disorder 
the  chief  changes  that  occur  in  the  urine  are  a  tendency  to 
aikahmty  of  the  urine,  a  diminution  in  the  quantity  excreted 
and  an  excessive  excretion  of  phosphates. 

Albuminuria  only  occurs  as  a  result  of  the  ingestion  of 
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particular  articles  of  diet,  such  as  white  of  egg :  albumosuria 
may  be  found,  more  particularly  when  the  organ  is  dilated. 

Effect  on  General  Nutrition.  —  Gastric  irritation  is  not 
associated  with  any  particular  build  of  body ;  it  may  occur 
in  the  stout  or  the  thin,  in  the  well-nourished  or  in  the  badly- 
nourished.    In  many  cases  of  the  disorder  there  appears  to 
be  but  little  effect  on  the  general  condition  of  the  body ; 
the  weight  is  maintained,  and  the  strength ;  but  a  continuance 
of  the  disorder  leads  to  general  effects  which  may  be  profound. 
In  the  early  stages,  or  even  when  gastric  irritation  is  subacute 
and  in  the  second  stage,  there  is  usually  no  obvious  wasting  of 
the  body ;  but  the  face  is  paler  than  natural,  and  the  bodily 
strength  diminishes.     Irritability  of  the  muscles  on  tapping 
(myotatic  irritability)  is  frequently  observed,  especially  in 
individuals  with  an  'excitable  nervous  system.    Wlien,  how- 
ever, the  gastric  irritation  has  been  much  prolonged,  more 
especially  as   the  patient   approaches  middle  age,  and  in 
women  at  the  climacteric,  there  may  be  wasting.    This  is 
particularly  so  when  there  is  dilatation  of  the  organ,  associated 
with  the  permanent  defect  in  the  digestive  power  which 
has  already  been  discussed.     The  loss  of  flesh  has,  how- 
ever, some  characteristics.     Although  there  may  be  some 
permanent  diminution  of  weight  during  the  course  of  three 
or  four  years,  yet  if  the  patient  be  weighed  week  by  week  his 
weight  will  be  found  to  fluctuate  greatly,  increasing  when  the 
disorder   is   improved,  decreasing   on  a  recurrence  of  the 
symptoms.    Progressive  wasting,  dating  from  a  known  period, 
occurs  in  organic  disease  of  the  organ.    It  is  the  exception 
even  in  the  most  prolonged  cases  of  gastric  irritation,  and 
when  it  occurs  it  is  due  to  some  other  cause  than  the  stomach 
disorder.     Indeed,  patients  in  whom  a  disordered  gastric 
digestion  exists  may  actuaUy  gain  in  weight  so  as  to  become 
obese  especially  towards  the  middle  period  of  life. 

Course  and  Prognosis.— The  course  of  primary  gastric 
irritation  depends  chiefly  on  the  means  adopted  for  its  cure 
It  is  very  amenable  to  medicinal  and  dietetic  treatment,  and 
therefore  the  prognosis  is  good.  But  the  usual  course  of  gastric 
irritation  is  shown  in  recurrent  attacks  of  greater  or  less 
severitv  and  these  are  almost  solely  due  to  the  fact  that  alter 
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a  period  of  relief  from  the  symptoms  of  indigestion  of  food, 
the  patient  loses  caution  and  commits  irregularities  in  the 
mode  of  living  and  in  the  diet,  which  brings  on  another  attack. 
If  gastric  irritation  supervenes  on  gastric  insufficiency,  the 
immediate  prognosis  is  good,  since  the  disorder  can.  be  con- 
trolled by  appropriate  treatment ;  but  the  gastric  insufficiency 
still  remains,  and  may  be  very  slow  in  recovery.  In  all  cases 
where  gastric  irritation  is  secondary  to  or  occurs  in  the 
course  of  organic  disease  elsewhere  than  in  the  stomach,  the 
course  of  the  disorder  is  prolonged,  but  it  is  still  amenable  to 
treatment. 

Diagnosis. — The  diagnosis  has  chiefly  to  be  made  from 
chronic  catarrh  (see  Chapter  VII.).  For  the  diagnosis  between 
functional  and  organic  disease  of  the  stomach,  see  pp.  262,  435. 

Treatment. — The  treatment  of  gastric  irritation  must  be 
conducted  on  lines  directed  to  procure  rest  for  the  stomach,  to 
aUay  irritability  of  the  organ,  and  to  counteract  hyperacidity. 

Eest  to  the  stomach  is  procured  by  attention  to  the  diet 
(Chapter  XI.  p.  322)  and  by  the  use  of  sedatives  (Chapter  X. 
p.  300) ;  irritability  is  also  allayed  by  these  means,  and  hyper- 
acidity is  temporarily  relieved  by  antacids  (Chapter  X.  p. 
290),  and  cured  by  rest  and  by  alteration  in  the  diet. 

Of  great  importance  in  the  prevention  of  the  recurrence 
of  attacks  of  gastric  irritation  is  attention  to  the  condition  of 
the  teeth  and  to  general  hygienic  regulations  (Chapter  XII.). 

Gastric  Irritation  with  Prominence  of  Nervous  Symptoms : 
Nervous  Dyspepsia,  Neuroses  of  the  Stomach. — In  the  majority 
of  cases  of  gastric  irritation  there  is  a  combination  of  sym- 
ptoms which  readily  points  to  the  kind  of  disorder  present :  the 
epigastric  fulness,  weight  and  discomfort  following  meals,  the 
pain  in  the  chest,  the  acid  eructations  and  flatulence'  are 
characteristic.  These  symptoms  may  intermit  or  become  more 
violent,  subacute  or  acute  gastric  irritation  occurring,  in  which 
there  is  constantly  a  great  deal  of  food  in  the  organ,  with 
hyperacidity  and  prolonged  acidity  and  occasional  voniiting. 
In  those  comparatively  rare  cases  m  which  gastric  irritation  leads 
to  great  and  persistent  dilatation  of  the  organ,  the  symptoms 
of  this  with  those  of  deficiency  of  function  in  the  organ  are 
manifest,  and  are  directly  referable  to  the  stomach  condition. 
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There  are,  however,  many  cases  of  gastric  irritation,  and 
indeed  of  other  disorders  of  the  organ  (gastric  insufficiency), 
in  which  certain  symptoms  attain  such  prominence  as  to 
give  a  feature  to  the  particular  case.  Such  symptoms  are 
without  exception  referable  to  some  change  in  the  nervous 
system,  and  are  by  some  included  under  the  terms  nervous 
dyspepsia  and  neuroses  of  the  stomach.  On  the  other 
hand,  in  certain  nervous  conditions  (hysteria,  neurasthenia) 
there  are  symptoms  referable  to  the  digestive  organs,  primarily 
produced  by  the  nervous  condition  itself,  but  induced  by  the 
presence  of  food  in  the  organ.  The  working  of  the  nervous 
mechanism  of  the  stomach  in  its  effects  on  its  functions  is 
only  imperfectly  understood,  and  as  far  as  our  knowledge 
goes  has  already  been  discussed  (p.  14).  For  the  present  pur- 
pose it  is  sufficient  to  remember  that  the  nervous  mechanism 
is  an  intricate  one,  and  is  partly  local,  but  chiefly  central,  and 
that  not  only  the  higher  centres  but  the  special  sense  centres 
of  sight  and  taste  are  connected  with  the  nervous  mechanism 
of  the  organ.  In  gastric  irritation,  the  irritability  of  the 
nerves  of  the  stomach  is  increased  by  the  continued  or  inter- 
mittent peripheral  irritation.  So  that  m  one  direction 
gastric  irritation  may  lead  to  increased  reflex  effects  starting 
from  the  stomach,  and  excited  by  the  presence  of  food  itself 
or  of  hyperacidity.  Connected  with  this  thei'e  is  an  increased 
excitability  of  the  central  nervous  system  in  response  to  a  peri- 
pheral stimulus,  which  may  be  induced  by  the  stomach  condition 
or  by  some  disorder  or  disease  elsewhere  than  in  the  stomach. 
On  the  other  hand,  a  disordered  condition  of  the  central  nervous 
system  leads  in  some  cases  to  gastric  symptoms,  which  may 
at  first  be  purely  nervous  in  origin,  but  which  soon  show  the 
evidence  of  gastric  irritation:  such  cases  occur  in  hysteria, 
neurasthenia,  and  hypochondriasis,  and  in  those  conditions  of 
the  nervous  system  induced  by  overwork,  worry,  and  Hke  causes, 
or  in  the  convalescent  stage  of  acute  diseases. 

The  nervous  symptoms  which  may  individually  become 
prominent  have  been  fully  discussed  in  the  last  chapter.  Thus 
headache,  frontal,  vertical,  or  occipital,  with  or  without  con- 
stipation, may  be  the  feature  in  one  case,  and  vertigo  in  another. 
Palpitation  and  flushing  of  the  face,  especially  in  women  of 
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middle  age,  may  obscure  the  symptoms  of  indigestion  in  another 
case ;  and  in  yet  other  cases  mental  perversion,  such  as  mental 
apathy  and  melancholia,  may  be  the  chief  symptoms  observ- 
able. Craving  for  extraordinary  articles  of  diet  or  for  articles 
absolutely  uneatable  (such  as  chalk,  sawdust,  etc.)  is  a  sign  of 
mental  perversion  and  may  be  classed  with  anorexia  nervosa  or 
the  loss  of  appetite  due  to  a  perverted  nerve  condition,  in  which 
there  is  profound  wasting.  These  symptoms,  however,  may  or 
may  not  be  associated  with  functional  disorder  of  the  stomach. 

In  some  of  the  cases  similar  to  those  under  discussion,  a 
prominent  symptom  is  the  eructation  of  gas  and  of  the  acid 
contents  of  the  stomach,  commencing  soon  after  a  meal  and 
continuing  during  the  whole  time  of  digestion.  This  symptom, 
which  may  be  called  eructatio  nervosa,  is  not  necessarily  associ- 
ated with  any  chemical  change  in  the  process  of  digestion,  but 
the  liquid  brought  up  may  be  watery,  neutral,  or  even  alkaline. 
In  fact  the  chemical  processes  as  determined  by  a  test-meal 
may  be  normal ;  but  there  exists  an  irritability  of  the  stomach, 
which  is  shown  by  the  partial  voiding  of  the  acid  digesting- 
food  or  of  the  small  amount  of  liquid  which  remains  in  the 
organ  after  digestion.  Indeed,  in  such  cases  vomiting  is  fre- 
quently observed,  and  may  become  the  chief  symptom  in  the 
disorder — vomitus  nervosa.  Both  these  symptoms  occur  almost 
solely  in  women,  generally  under  forty  years  of  age,  and  are 
usually  associated  with  well-marked  constipation.  Thus  in 
one  particular  case  in  a  young  woman  aged  twenty-four,  the 
vomiting  occurred  after  each  meal  for  periods  during  three 
years.  The  appetite  remained  good,  and  there  were  no  sym- 
ptoms of  indigestion  of  food. 

Cases  in  which  these  nervous  symptoms  are  prominent  may 
be  classed  as  "  nervous  dyspepsia,"  and  Leube  ^  would  limit  this 
term  to  cases  in  which  the  process  of  digestion  was  normal. 
This  limitation,  however,  is  not  practically  accurate,  and  it  is 
best  to  consider  these  cases  under  two  classes,  viz. :  

1.  Cases  of  gastric  irritation  with  prominence  of  one  or 
niore  nervous  symptoms. 

^  "Ueber  nervbse  Dyspepsiu, "  Z)cMtef/tcA'  Arch.  f.  Idin.  Mad.,  Leipzig,  1879 
vol.  xxiii.  p.  98.  ^  * 
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2.  Cases  in  which  there  is  normal  digestion,  but  there  are 
nervous  symptoms  either  general  or  related  to  the  stomach,  cjj. 
eructatio  and  voniittis  nervosa. 

The  first  class  of  cases  has  already  been  fully  considered 
(Chapter  VII.).  The  second  class  of  cases  occurs  in  those  who  are 
the  subject  of  the  numerous  manifestations  of  hysteria  or  neuras- 
thenia. As  regards  the  stomach  symptoms  Leube's  summary 
may  be  taken  as  practically  accurate,  viz.,  that  nervous  dys- 
pepsia occurs  in  young  adults  (chiefly  females)  above  the  age 
of  puberty,  that  the  appetite  varies,  that  there  are  numerous 
gastric  reflexes,  and  that  while  the  process  of  digestion  is  good, 
there  are  occasional  attacks  of  vomiting  and  acid  risings. 
There  is  no  tumour,  and  the  stomach  is  not  usually  dilated. 
One  important  point  of  distinction  between  such  cases  and 
cases  of  gastric  irritation,  chronic  catarrh,  and  ulcer  of  the 
stomach  is  that  they  do  not  readily  yield  to  treatment  directed 
to  reheve  a  stomach  condition  or  to  even  general  treatment. 
They  are  commonly  most  intractable,  as  severe  as  those  of 
hysteria  and  neurasthenia,  of  which,  indeed,  they  are  local 
manifestations. 

Course  and  Prognosis. — The  course  and  prognosis  of  gastric 
irritation  when  it  presents  itself  in  the  forms  of  "  nervous 
dyspepsia "  is  widely  different  from  that  of  simple  irritation, 
inasmuch  as  the  stomach  condition  is  one  of  a  series  of 
symptoms  of  more  or  less  profound  functional  disorder  of  the 
nervous  system.  Eelapses  are  therefore  common  and  much 
permanent  benefit  is  not,  as  a  rule,  to  be  expected,  although 
relief  can  be  given  to  the  most  prominent  symptoms. 

Treatment. — This  is  twofold  :  a  general  tonic  treatment, 
both  medicinal  and  hygienic  (baths,  exercise,  massage — Chapter 
XII.)  ;  and  a  local  treatment  to  the  stomach,  consisting  of  seda- 
tives (Chapter  X.)  to  relieve  irritability  of  the  organ,  and  antacids 
to  relieve  hyperacidity  when  present.  The  dietetic  treatment  is 
to  be  prescribed  on  the  same  lines  as  those  of  simple  gastric 
irritation,  but  in  the  cases  under  consideration,  much  harm  will 
be  done  by  reducing  the  diet  too  much  or  prescribing  it  on  too 
ric^id  lines,  because  such  patients  will  not  infrequently  be  found 
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able  to  digest  articles  of  diet,  which  would  be  irritatiDg  and 
utterly  unsuitable  in  cases  of  simple  gastric  irritation. 

2.  Gasteic  Insufficiency. 

The  term  "  atonic  dyspepsia,"  although  it  includes  most, 
does  not  include  all  the  cases  of  gastric  insufficiency. 

Gastric  insufficiency  may  be  defined  as  a  condition  in  which 
the  functions  of  the  stomach  are  diminished.  The  chief  functions 
which  are  affected  are  the  secretion  of  gastric  juice  and  the  motor 
activity  of  the  organ,  so  that  there  is  not  only  a  greatly  dimin- 
ished chemical  action  on  the  food,  but  there  is  a  greater  delay 
of  food  in  the  organ  than  normal  in  the  case  of  ordinary  meals, 
owing  to  the  diminished  motor  activity.  It  has  been  frequently 
explained  in  the  previous  chapters  that  gastric  irritation  may 
lead  to  gastric  insufficiency,  the  overworked  or  the  irritated 
organ  at  last  showing  a  deficiency  of  function.  In  cases 
classed  as  gastric  insufficiency,  the  condition  has  been  induced, 
not  by  gastric  irritation,  but  either  by  the  mode  of  life  or  the 
age  of  the  individual,  or  by  the  presence  or  antecedence  of 
some  diseased  condition  other  than  of  the  stomach. 

Etiology. — Gastric  insufficiency  is  developed  in  consequence 
of  some  general  condition  or  disease  of  the  body  in  which  the 
stomach  shares  in  the  almost  universal  diminution  of  activity 
of  the  organs  and  tissues.  Although  the  symptoms  are  directly 
brought  out  by  the  presence  of  food  in  the  organ,  yet  in  the 
cases  under  consideration,  food  and  food  accessories  are  not  the 
cause  of  the  gastric  condition.  It  is  induced  in  some  by  the 
character  of  occupation,  by  the  mode  of  life,  or  by  prolonged 
mental  disturbance.  Thus  it  is  not  uncommon  in  those  who 
lead  a  sedentary  hfe,  with  much  mental  work,  especially  if  this 
be  combined  with  business  or  social  worry.  Indeed,  worry  and 
the  rush  of  modern  life  are  responsible  for  a  large  number  of 
cases  of  indigestion  of  food  due  to  gastric  insufficiency.  These 
conditions,  especially  when  associated  with  depressing  surround- 
ings and  insufficient  exercise,  lead  to  a  general  depression  of 
the  functions,  not  only  of  the  nervous  system,  but  also  of  the 
other  bodily  functions.  The  appetite  diminishes,  the  bowels 
become  constipated,  and  the  stomach  soon  shows  signs  of 
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deficient  activity.  These  causes  act  chiefly  towards  the 
middle  period  of  life,  and  both  in  men  and  women,  but  more 
especially  in  rnen  on  account  of  the  greater  amount  of  mental 
and  responsible  work  done.  Indeed,  from  middle  age  and 
onwards  during  the  period  of  old  age,  the  functions  of  the 
gastro-iutestinal  tract  are  in  the  majority  of  instances  less  vigor- 
ous than  in  youth  ;  it  is  the  tune  of  life  when  the  daily  amount 
of  food  required  diminishes,  and  gastric  insufficiency  developing 
more  or  less  suddenly,  may  show  itself  at  this  period  for  the 
first  time.  In  these  cases,  excess  of  food  or  unsuitable  food  may 
be  the  actual  agent  in  aggravating  the  insufficiency  and  bringing 
it  to  the  notice  of  the  patient.  In  women  between  forty-five 
and  fifty  years  of  age,  at  the  onset  of  the  climacteric,  gastric 
insufficiency  is  frequently  observed,  and  lasts  in  many  instances 
until  the  disturbances  of  the  menopause  (uterine,  nervous,  and 
cardiac)  are  past,  it  may  be  during  a  period  of  two  or  three  years. 
In  prolonged  lactation  it  frequently  arises.  In  young  adults, 
whether  male  or  female,  gastric  insufficiency  is  commonly  due 
to  some  recognisable  morbid  condition  of  the  body.  This 
functional  disorder  may  be  manifested  early  in  life  when  in- 
herited ;  for,  although  a  difficult  matter  to  correctly  estimate, 
there  is  some  evidence  that  a  "  weak  "  digestion  may  be  trans- 
mitted from  parents  to  offspring. 

The  general  conditions  of  the  body  which  may  with  other 
etiological  factors  induce  gastric  insufficiency  are  divisible 
into  two  classes :  (1)  non-febrile  debilitating  conditions  or 
diseases,  and  (2)  febrile  conditions  and  diseases. 

1.  Non-febrile,  Conditions. — Gastric  insufficiency  is  fre- 
quently noticed  in  cases  where  there  are  repeated  losses  of 
blood  over  a  long  period.  Such  haemorrhage  occurs  from 
haemorrhoids  from  which  there  may  be  frequent  losses  of  blood 
for  a  long  time ;  also  in  cases  of  profuse  menorrhagia  and 
metrorrhagia,  commonly  induced  by  fibroid  tumours  of  the  uterus. 
Eepeated  haemorrhages  from  malignant  growths,  whether  intes- 
tinal or  external,  also  tend  to  induce  gastric  insufficiency. 
Prolonged  suppuration,  whether  tubercular  or  syphilitic,  as, 
for  example,  from  bone  disease,  is  a  not  uncommon  cause.  In 
h£emorrhage  from  a  non-malignant  disease,  the  condition  of 
ana3mia  produced  is  no  doubt  responsible  for  the  deficient 
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activity  of  the  stomach.  In  prolonged  suppuration,  ana3raia  is 
present,  but  the  primary  disease,  whether  tubercle  or  syphilis, 
is  also  an  etiological  factor  in  the  production  of  gastric 
insufficiency. 

In  anseraic  diseases  generally,  whether  primary,  as  chlorosis 
and  pernicious  anfemia,  or  secondary,  as  in  chronic  Bright's 
disease,  malignant  disease,  and  chronic  pulmonary  tuberculosis, 
the  stomach  functions  frequently  become  deficient.  In  chlorosis, 
gastric  insufficiency  is  well  marked  if  the  ansemia  is  pronounced; 
in  pernicious  ansemia,  too,  some  cases  show  great  deficiency  in 
function  of  the  stomach,  bringing  them  into  relation  with  cases 
of  advanced  atrophy  of  the  organ.  The  indigestion  of  chronic 
Bright's  disease  is  constantly  only  shown  by  gastric  insuffi- 
ciency; as  in  cancer  and  in  chronic  pulmonary  tuberculosis. 
In  gout,  gastric  irritation  is  more  common  than  insufficiency, 
and  when  this  develops  it  is  usually  to  be  attributed  to  a 
long  period  of  gastric  irritation,  or  to  the  effect  on  the  body 
of  renal  disease. 

2.  Febrile  Conditions  and  Diseases. — The  state  of  fever 
tends  to  produce  diminished  functional  activity  of  the 
stomach.  This  was  noticed  by  Beaumont  in  the  case  of 
Alexis  St.  Martin,  from  the  observation  that  in  the  febrile 
state  the  food  remained  twenty-four  hours,  or  longer,  in  the 
stomach,  and  was  undigested,  while  the  mucous  membrane 
showed  a  dry,  glazed  appearance.  This  diminution  of  functional 
activity  lasts  during  the  whole  course  of  the  fever,  and  is 
accompanied  by  loss  of  appetite.  During  convalescence  a 
return  of  the  functional  activity  of  the  organ  is  shown  by  an 
increase  of  appetite,  but  in  this  case  especially  the  appetite  is 
no  criterion  of  the  amount  of  food  the  patient  can  digest.  The 
return  of  function  to  the  normal  is  very  slow,  and  is  delayed 
frequently  by  injudicious  feeding,  and  in  some  cases  by  con- 
tinuing an  insufficient  diet  for  too  long  a  period.  During 
fever  there  is  a  deficient  secretion  of  gastric  juice,  both  of  tlie 
pepsin  and  the  hydrochloric  acid,  and  a  deficient  motor  activity. 
During  convalescence,  when,  with  an  increase  of  the  food, 
symptoms  of  gastric  insufficiency  are  liable  to  develop,  the 
effect  on  the  stomach  is  not  infrequently  shown  by  a  dilatation 
of  the  organ  of  moderate  degree,  and  this  dilatation,  if  un- 


2-14 


FUNCTIONAL  DISORDERS. 


treated,  may  last  a  considerable  time.  This  tendency  to 
dilatation  is  a  feature  of  these  cases. 

After  most  febrile  diseases,  gastric  insufBciency  may  be 
observed,  and  last  a  variable  time.  After  typhoid  fever,  it 
is  perhaps  most  common,  and  after  scarlet  fever;  but  it  is 
also  observed  after  rheumatic  fever  and  measles,  and  in  the 
course  of  malaria.  Gastric  insufficiency  occurring  in  chronic 
pulmonary  tuberculosis  is  partly  to  be  ascribed  to  the  chronic 
febrile  condition  present,  but  also  to  the  anaemia  produced. 

In  most  of  the  conditions  above  considered,  it  is  evident 
that  the  gastric  insufficiency  is  of  temporary  duration,  being 
induced  by  some  disease  which  has  already  passed  away,  or 
which  is  remediable  by  treatment.  Some  of  the  conditions, 
e.g.  malignant  disease,  are  incurable.  But  gastric  insufficiency 
is  sometimes  associated  with  atrophy  of  the  glandular  and 
other  structures  of  the  stomach  to  a  greater  or  less  extent,  so 
that  it  becomes  a  very  grave  disease  (see  Atrophy,  p.  280). 
The  majority  of  these  cases  occur  beyond  middle  age,  and  are 
as  a  rule  unrecognised  during  life.  There  are  thus  two  classes 
of  cases  which  may  be  called  gastric  insufficiency.  In  one,  the 
condition  is  temporary,  the  original  cause  being  remediable  by 
treatment ;  in  the  other,  the  condition  is  permanent,  being  due 
to  organic  changes  in  the  walls  of  the  stomach,  as  in  some 
cases  of  catarrh  and  in  cases  of  atrophy  and  cancer  of  the 
stomach.  It  is  not  uncommon  that  in  individual  cases  of 
primary  gastric  insufficiency,  gastric  irritation  and  gastric 
catarrh  are  induced  by  the  action  of  the  food  as  an  irritant. 
Indeed,  in  such  cases  gastric  irritation  or  catarrh  is  the  natural 
sequence  of  the  repetition  of  meals  which  the  stomach  cannot 
digest  or  manipulate. 

Symptoms. — In  gastric  insufficiency,  in  response  to  the 
stimulus  of  food  there  is  deficient  secretion  of  the  gastric  juice 
(both  acid  and  pepsin),  and  a  deficient  motor  activity;  and 
although  both  these  functions  may  be  fairly  active  up  to  a 
certain  period  of  the  digestion,  they  tend  to  cease  before 
digestion  is  complete.  There  is  therefore  great  delay  of  food 
in°the  organ.  The  repeated  effect  of  unsuitable  meals  increases 
the  deficiency  of  the  organ,  especially  as  regards  its  motor 
activity ;  dilatation  therefore  results.    Lastly,  the  remains  of 
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the  food  in  the  organ  are  apt  to  undergo  bacterial  decomposition, 
especially  if  the  organ  is  dilated  (Chapters  III.  and  XIV.).  The 
symptoms  referable  to  the  stomach  are  chiefly  associated  with 
delay  of  food  in  the  organ.  After  an  ordinary  meal  there  is 
a  sense  of  weight  and  fulness  in  the  epigastrium,  such  as  has 
been  described  as  occurring  after  gastric  irritation.  In  gastric 
insufficiency,  however,  it  is  the  mere  presence  of  the  food  in 
the  organ  which  causes  the  distress,  so  that  these  symptoms 
appear  almost  directly  after  a  meal,  and  are  not  usually  delayed 
for  one  or  two  hours,  as  in  cases  of  gastric  irritation.  With 
the  sense  of  epigastric  fulness  there  may  be  an  oppression 
of  the  chest,  which  sometimes  gives  rise  to  actual  dyspnoea, 
especially  on  exertion.  These  symptoms  as  a  rule  last  the 
whole  time  the  food  is  in  the  stomach,  commencing  after  a 
meal  and  lasting  for  two  or  three  hours,  or  until  the  next 
meal,  which  gives  no  relief  to  the  symptoms,  as  in  cases  of 
gastric  irritation  due  to  hyperacidity,  but  actually  aggravates 
them.  Flatulence  is  a  constant  symptom,  and  in  the  majority 
of  cases  it  is  not  the  flatulence  of  bacterial  decomposition,  but 
is  due  to  an  increased  formation  of  the  gases  produced  during 
normal  digestion,  or  is  due  to  regurgitation  from  the  small 
intestine  (p.  161).  On  the  other  hand,  the  flatulence  may 
be  due  to  bacterial  decomposition  of  the  food,  chiefly,  however, 
when  the  stomach  is  dilated. 

Acid  risings  are  as  a  rule  absent.  Towards  the  end  of  the 
period  of  digestion  they  may  occur  in  gastric  insufficiency,  but 
they  are  not  of  that  burning  character  they  possess  in  gastric 
irritation.  When  acid  eructations  occur  in  the  course  of 
gastric  insufficiency  they  are  due  to  the  onset  of  gastric  irrita- 
tion, induced  by  the  constant  presence  in  the  organ  of  undigested 
or  slowly  digesting  food,  or  they  are  due  to  an  irritability  of 
the  organ  induced  by  the  general  condition  of  the  body. 
Vomiting  is  not  a  symptom  of  gastric  insufficiency.  Such 
patients  may  vomit,  but  this  is  as  a  rule  due  to  some  definite 
and  ascertainable  cause,  such  as  the  partaking  of  a  particularly 
indigestible  meal. 

The  reflex  symptoms  attributable  to  the  indigestion  of 
food  in  cases  of  gastric  insufficiency  are  very  numerous.  It  is 
in  many  cases  difficult  to  ascribe  their  origin  to  the  gastric 
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condition,  inasmuch  as  the  general  conditions  of  the  body 
associated  with  gastric  insufficiency,  also  play  a  part  in  their 
production.  The  reflex  symptoms  are  chiefly  referable  to  an 
effect  on  the  nervous  system  (Chapter  VII.).  The  diseases  and 
conditions,  however,  discussed  under  the  heading  of  etiology 
also  produce  nervous  symptoms,  and  gastric  reflexes  are  aggra- 
vated by  the  pathological  condition  present  in  these  diseases. 
Thus  the  condition  of  the  nervous  system  induced  by  overwork, 
worry  etc.,  by  chlorosis  and  anagmia  generally,  and  in  the 
convalescent  stage  of  acute  diseases  itself,  aggravates  and 
exaggerates  the  reflex  symptoms  of  gastric  insufiiciency. 
]\Ioreover,  these  gastric  reflexes  are  associated  with  symptoms 
produced  by  the  nervous  condition.  It  is  to  be  noted,  how- 
ever, that  the  reflex  effects  ascribable  to  gastric  insufficiency  are 
related  in  point  of  time  with  the  slow  process  of  digestion  in  the 
stomach.  This  is  especially  so  with  the  pain  in  the  front  of 
tlie  chest,  the  pain  between  the  shoulders,  and  that  "  below  tlie 
heart,"  which  is  frequently  directly  associated  with  flatulence, 
or  the  presence  of  a  large  amount  of  gas  in  the  stomach.  Pain 
may  be  felt  in  other  situations  in  various  parts  of  the  chest, 
chiefly  in  the  lower  axilla  (commonly  in  chlorosis);  in  the  head, 
due  to  constipation,  or  to  a  general  condition  of  the  nervous  sys- 
tem ;  in  the  abdomen,  due  mainly  to  constipation.  Drowsiness 
after  meals  is  a  common  symptom  (Chapter  VII.),  also  sleepless- 
ness (Zoc.  cit.),  both  of  which  have  been  already  fully  discussed. 
A  feeling  of  lassitude,  disinclination  for  exertion,  is  frequent, 
as  weU  as  mental  inaptitude,  apathy,  and  a  melancholy  view 
of  life.  These  mental  effects  are,  however,  due  chiefly  to 
the  general  condition  or  disease  producing  the  functional 
disorder  and  not  to  the  gastric  insufficiency  itself.  This 
aggravates  the  symptoms  but  does  not  produce  them. 

The  face  frequently  shows  the  general  condition  associated 
with  gastric  insufficiency ;  it  is  often  pale,  perhaps  anxious- 
looking,  but  not  expressive  of  pain.  The  complexion  is  fre- 
quently "muddy."  In  chlorosis  and  other  forms  of  anaemia, 
and  in  chronic  Bright's  disease,  the  face  shows  the  character- 
istics of  the  particular  disease ;  in  chlorosis,  the  greenish-yellow 
tint ;  in  chronic  Bright's  disease,  the  opaque  pallor  of  the  face, 
with  baggy  lower  eyelids.    The  appetite  is  always  diminished. 
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The  tongue,  is  commonly  broad,  pale,  flabby,  and  tooth- 
indented,  the  tongue  not  only  of  anaemia  but  of  anaemia- 
producing  diseases  or  of  individuals  simply  "run  down."  It 
may  be  coated  with  a  light  fur,  but  is  not  infrequently  clean. 
Thick  coating  of  the  tongue  is  not  a  sign  of  gastric  insufficiency, 
and  when  present  may  be  due  either  to  gastric  irritation  or 
catarrh,  chronic  tonsillitis  and  pharyngitis,  or  to  fever.  Enlarge- 
ment of  the  tonsils  is  not  infrequently  present  in  cases  of  gastric 
insufficiency,  especially  when  occurring  in  children  near 
puberty,  who  show  slight  signs  of  gastric  disturbance  and 
constipation,  with  pallor  and  lassitude. 

The  lowds  are  usually  constipated.  Constipation  is  the 
rule  in  gastric  insufficiency,  and  is  no  doubt  for  the  most 
part  due  to  deficient  motor  activity  of  the  intestines.  The 
bowels  are  opened  once  in  two  or  three  days,  or  only  once 
a  week  in  women,  or  even  once  a  fortnight.  As  in  the 
case  of  gastric  irritation,  constipation  may  alternate  with 
looseness  of  the  bowels.  But  in  this  case,  the  looseness  does 
not  mean  that  the  colon  is  emptied,  but  it  is  due  to  the  irrita- 
tion of  the  scybala  in  the  gut ;  so  that  such  cases  are  best 
remedied  by  aperients.  Diarrhoea  may  be  present  in  gastric 
insufficiency,  when  due  to  a  special  cause,  as  in  chronic 
pulmonary  tuberculosis  and  in  the  convalescence  of  typhoid 
fever ;  it  is,  however,  not  a  symptom  of  the  stomach  disorder. 

The  'piilse  is  weak,  it  is  not  very  frequent,  although  the  fre- 
quency may  be  readily  increased  on  exertion  or  on  any  sudden 
emotion.  It  is  regular  and  compressible.  The  diminution  of 
arterial  tension  is  due  to  the  general  condition,  and  may  be 
quite  unassociated  with  any  organic  cardiac  disease.  On  the 
other  hand,  the  pulse  may  be  characteristic  of  the  general 
disease,  as  the  high-tensioned  pulse  of  chronic  Bright's  disease. 

Effect  on  the  General  Nutrition. — It  is  difficult  in  most 
cases  to  gauge  the  effect  of  gastric  insufficiency  on  the  general 
nutrition  of  the  body,  inasmuch  as  the  stomach  condition  is 
only  a  part,  and  frequently  a  small  part,  of  a  disorder  or 
disease  of  another  part  of  the  body.  If  the  stomach  disorder 
is  well  marked,  owing  to  the  insufficient  quantity  of  food  which 
the  patient  assimilates,  wasting  occurs  ;  and  even  when  not  well 
marked  there  can  be  little  doubt  that  gastric  insufficiency  in- 
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ci  eases  the  bss  of  weight  which  is  produced  by  the  general  disease, 
ims  IS  not  uncommonly  seen  in  cases  of  chronic  pulmonary 
tuberculosis  in  which  the  disease  is  progressive  and  the  emacia- 
tion IS  progressing,  while  there  are  the  symptoms  of  inability  to 
digest  the  food.  By  dietetic  and  by  medicinal  treatment  the 
stomach  condition  improves,  and  frequently  an  observable 
change  occurs  in  the  general  nutrition.  Chlorosis,  again,  is  a 
disease  which,  when  existing  by  itself,  does  not  lead  to  wasting, 
owing,  as  m  other  forms  of  anaemia,  to  the  diminished 
amount  of  oxygen  carried  to  the  tissues ;  yet  if  there  is  well- 
marked  indigestion  of  food,  either  gastric  irritation  or  gastric 
insufficiency,  some  wasting  may  be  observed.  Here,  again,  as  in 
chronic  puhnonary  tuberculosis,  a  great  improvement  is 
observed  by  relieving  the  gastiic  symptoms  and  thus  enabling 
more  food  to  be  digested.  In  gastric  insufficiency  induced  by 
the  mode  of  life,  there  is  some  degree  of  wasting  due  as  much 
to  the  condition  of  the  nervous  system  as  to  that  of  the 
stomach.  Some  of  the  most  intractable  cases  are,  however, 
those  that  arise  during  the  convalescent  stage  of  acute  febrile 
diseases,  or  in  the  course  of  a  chronic  febrile  disease,  such  as 
chronic  pulmonary  tuberculosis.  Thus  after  typhoid  fever 
the  stomach  disorder  may  last  a  long  period — months — during 
which  time  the  patient  does  not  regain  his  weight  and  remauis 
in  a  weak  condition.  After  a  slight  attack  of  malaria  or  of 
"low  fever,"  gastric  insufficiency  may  be  very  intractable, 
owing  chiefly  to  irregularities  in  diet  and  want  of  care  in 
regulating  the  mode  of  life.  It  may  be  said  generally  that 
temporary  gastric  msufficiency  does  not  commonly  cause  any 
great  degree  of  emaciation,  although  it  is  an  aid  to  the  primary 
disease  in  producing  loss  of  weight. 

Permanent  gastric  insufficiency  is,  however,  associated  with 
great  emaciation.  These  are  cases  where  there  is  degeneration 
of  the  glands  of  the  stomach  (p.  214),  and  are  discussed  under 
the  headings  of  gastritis  (Chapter  VIII.),  of  atrophy  (Chapter 
IX.  p.  280),  and  of  cancer  (Chapter  XVI). 

Course  and  Prognosis  of  the  Disorder. — The  gastric  insuffi- 
ciency of  old  age  and  of  those  who  have  inherited  a  weak 
digestion  is  a  more  or  less  permanent  condition,  the  effects  of 
which,  however,  are  held  in  check  by  the  use  of  a  proper  diet 
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 a  diet  regulated  to  the  amount  of  work  the  stomach  can 

perform,  and  also  by  medicinal  and  hygienic  treatment. 
In  all  cases  of  gastric  insuflaciency  the  course  and  prognosis 
of  the  stomach  condition  depend  on  the  amenability  to 
treatment  of  the  general  condition  or  disease  producing 
the  stomach  disorder.  This  may  be  kept  in  check  as 
regards  the  production  of  symptoms,  but  any  permanent 
improvement  is  not  to  be  expected  until  an  amelioration 
of  the  general  disease  occurs.  Thus  in  chronic  pulmonary 
tuberculosis,  as  long  as  there  is  fever,  with  signs  of  the 
spreading  of  the  lung  disease,  so  long  may  the  gastric  in- 
sufficiency be  present ;  an  abeyance  of  the  fever,  a  tendency 
to  quiescence  of  the  lung  disease,  leads  to  a  better  digestion 
and  a  better  prognosis.  One  of  the  chief  conditions  which 
influences  the  prognosis  of  gastric  insufficiency,  as  indeed  it 
influences  all  curable  gastric  affections,  is  that  of  neglect. 
Carelessness  in  the  mode  of  life,  in  the  regulation  of  meals,  and 
in  the  character  of  the  food  and  food  accessories  taken  lead  in 
time  to  permanent  insufficiency,  a  condition  not  readily  amen- 
able to  relief  by  treatment.  The  keeping  of  these  conditions 
indeed  depend  more  on  the  patient  than  on  the  practitioner, 
and  their  breach  is  especially  observable  in  cases  where  there 
is  a  great  "  hurry  of  life  "  and  in  the  convalescence  from  acute 
diseases. 

Treatment. — Medicinal  treatment  is  directed  to  the  im- 
provement of  the  stomach  conditions  by  stimulating  secretion 
(Chapter  X.  p.  290),  by  increasing  the  movements  (p.  293),  by 
counteracting  bacterial  fermentation,  and  by  treating  dilata- 
tion (Chapter  XIV.).  Dietetic  treatment  is  fully  discussed  later 
(Chapter  XL  p.  331).  In  temporary  gastric  insufficiency  treat- 
ment is  very  effectual ;  in  permanent  gastric  insufficiency  it  is 
only  palliative.  In  both  the  results  of  treatment  depend  largely 
on  the  removal  or  the  curability  of  the  primary  condition. 


CHAPTER  VIII. 


MECHANICAL  AND  ACTIVE  CGISTGESTIOiT  OF  THE 
STOMACH— GASTEITIS—GASTEIC  CATAERH. 

In  the  previous  chapters,  indigestion  of  food  has  been  treated 
as  a  purely  functional  disease,  due  either  to  the  food  taken 
and  the  abnormal  changes  it  undergoes,  or  to  variations  in  the 
functions  of  the  organ  (secretion  and  motor  activity)  from  the 
physiological  standard  of  the  individual.  Indications  have 
been  given  to  show  that  these  functional  changes  may  be  associ- 
ated with  anatomical  changes  both  in  the  glandular  and 
muscular  structures  of  the  organ ;  and  a  closer  study  of  these 
changes  is  now  necessary. 

The  secretion  of  the  gastric  juice  depends,  as  has  been 
shown,  on  a  very  delicate  mechanism.  It  may  be  repeated 
that  in  this  process  the  pyloric  portion  of  the  stomach  differs 
from  the  cardiac,  inasmuch  as,  although  it  secretes  pepsm,  it 
does  not  secrete  hydrochloric  acid,  the  secretion  of  both 
substances  being  the  function  of  the  cardiac  region.  A  con- 
tinuance of  the  secretion  during  nearly  the  whole  period  of 
digestion  is  of  prime  importance  in  normal  digestion,  and 
depends  not  solely  on  the  anatomical  integrity  of  the  secretory 
glands,  but  on  a  continuous  blood  supply  and  on  the  nervous 
mechanism.  It  is  quite  clear  from  this  how  important  shght 
anatomical  changes  in  the  glands  may  be  in  disease,  especially 
when  associated  with  any  variation  in  the  amount  of  blood 
supply  during  the  time  the  food  is  in  the  stomach,  and  any 
changes  in  innervation.  Something  has  already  been  said 
regar'cling  the  irresponsiveness  of  the  stomach  to  stimulus  in 
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disease.  In  cases  where  the  stomach  does  not  respond  to 
stiniuhis,  not  only  the  secretion  of  gastric  juice,  but  the  blood 
supply  and  the  mechanical  movements  of  the  stomach  are 
deficient.  Conditions  of  blood  supply  probably  play  a  very 
great  part  in  the  production  of  the  symptoms  of  disordered 
dio'estion,  any  alteration,  whether  in  the  form  of  anaemia  or 
congestion,  affecting  all  the  functions,  the  secretory,  the 
motor,  and  the  absorptive.  Anaemia  probably  produces  only 
functional  disturbances,  but  both  mechanical  and  active  con- 
gestion (inflammation)  lead  to  anatomical  changes,  which  have 
a  more  profound  effect  on  the  functions  of  the  organ. 

The  stomach  is  peculiarly  situated  as  an  organ,  inasmuch 
as,  being  the  receptacle  of  all  the  food  received  into  the  body, 
it  is  exposed  to  various  kinds  of  irritants,  some  of  which  are 
slight,  some  great,  and  many  of  which  produce  their  effects 
only  after  long-continued  indulgence  {e.g.  alcohol)  and  long- 
continued  abuse  of  dietetic  rules  (see  Food  as  an  Irritant, 
Chapter  III.  p.  68). 

In  the  second  place,  when  irritant  or  corrosive  poisons 
— svich  as  the  mineral  acids,  the  caustic  alkalies,  oxalic  acid, 
carbolic  acid,  phosphorus,  arsenious  acid,  corrosive  sublimate,  and 
a  few  others — have  been  taken  into  the  stomach,  the  original 
effects,  those  of  acute  inflammation  of  the  organ,  not  in- 
frequently pass  off  leaving  a  severe  chronic  condition.  In 
certain  cases,  also,  an  acute  affection  of  the  organ  results 
from  the  invasion  of  its  walls  by  bacteria  either  through  the 
mucous  membrane  or  from  a  septic  focus  already  present  in 
the  body. 

Lastly,  acute  and  chronic  inflammation  of  the  stomach  are 
present  in  certain  acute  diseases,  in  which  there  is  no  direct 
invasion  of  the  stomach  walls  by  infective  micro-organisms, 
but  in  which  there  is  an  inflammation  of  the  stomach  resulting 
in  all  probability  from  the  circulation  in  the  body  of  the 
chemical  poisons  produced  in  the  infective  disease. 

These  conditions  may  be  grouped  under  the  term  gastritis 
as  follows : — 
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[1.  Simple,  occurring  in  certain  infective  disorders, 

I  or  due  to  disorders  of  diet. 

Acute  gastritis.  4  2.  Toxic,  gastritis  toxica,  due  to  poisons. 

3.  Ivfective,  gastritis  mycotica,  due  to  bacterial  in- 

l.  fection. 

Chronic  gastritis  f  Occurring  as  a  sequel  of  the  acute  stage,  or  chronic 

or  catarrh.       y  f,.om  the  iirst. 

The  gastritis  occurriug  as  the  result  of  the  invasion  of 
bacteria  is  a  special  variety  which  will  be  treated  separately, 
under  the  heading  of  Bacterial  Infection  of  the  Stonaach, 
Gastritis  Mycotica  (Chapter  IX.).  Toxic  gastritis  is  also  a 
special  condition  differing  from  that  occurring  as  the  result  of 
irritant  food  or  in  infective  disorders  (Chapter  IX.).  The 
gastritis  of  the  last  two  varieties  is  best  termed  gastric 
catarrh,  acute  and  chronic. 

Etiology. 

In  many  individual  cases  of  disease,  the  various  patho- 
logical factors  which  end  in  producing  catarrh  of  the  stomach 
cannot  be  determined  witli  accuracy,  but  in  nearly  all  cases 
the  principal  etiological  condition  ending  in  catarrh  is  usually 
evident. 

As  a  pathological  factor  in  the  production  of  catarrh, 
irritation  stands  first.  Such  irritation  is  shown  in  its  most 
advanced  form  in  irritant  poisonmg  by  the  substances 
previously  mentioned ;  in  its  milder  forms,  the  irritation  is 
produced  by  a  variety  of  causes.  In  these  last  forms  food 
has  been  shown  to  act  as  an  irritant,  not  only  from  its 
bulk,  but  from  its  chemical  composition  and  from  its  being 
mixed  with  an  excess  of  food  accessories.  The  abuse  of  food 
accessories  is  responsible  for  a  large  number  of  cases  of  catarrh 
of  the  stomach,  both  acute  and  chronic.  Teetotallers  are, 
however,  by  no  means  exempt  from  the  disease.  Food  is  not 
an  irritant  which  in  most  instances  acts  in  a  short  time,  but 
the  prolonged  breach  of  dietetic  rules  leads  to  iiu^itation  of  the 
organ. 

In  the  second  place,  an  increased  acidity  of  the  gastric 
contents  acts  as  an  irritant  to  the  mucous  membrane.  This 
increased  acidity  is  of  three  kinds,  as  has  been  shown  (Chapter 
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IV.  p.  81);  (1)  due  to  au  excessive  secretion  of  hydrochloric 
acid,  (2)  to  an  excessive  amount  of  organic  salts  and  acids 
taken  witli  the  food,  or  (3)  to  an  excessive  formation  of 
organic  acids  (lactic,  butyric,  and  acetic)  by  the  bacterial 
fermentation  of  carbohydrates  in  the  stomach. 

Lastly,  the  long  duration  of  food  in  the  stomach,  i.e.  the 
delay  of  food  after  digestion  is  completed,  acts  as  an  irritant 
to  the  mucous  membrane,  especially  when  the  stomach  con- 
tents remain  excessively  acid  as  they  do  in  bacterial  fer- 
mentation. 

These  factors,  often  in  combination,  play  a  great  part  in 
producing  irritation  of  the  mucous  membrane,  and  their  effect 
is  aggravated  when  disordered  digestion  is  already  established, 
by  the  presence  of  dilatation  of  the  stomach  and  by  an  excessive 
formation  of  mucus  by  the  mucons  membrane. 

.The  first  effect  of  mild  irritation  on  the  gastric  mucous 
membrane  is  twofold ;  it  increases  the  amount  of  mucus 
secreted,  and  it  increases  the  secretion  of  gastric  juice.  This 
is  a  condition  of  things  as  regards  the  secretion  of  gastric  juice, 
which  has  already  been  discussed  (Chapter  IV.,  Hyperacidity 
due  to  HCl).  The  irritation  in  this  case,  caused  by  food,  may 
be  simply  regarded  as  an  increased  stimulation  of  the  mucous 
membrane,  leading  to  increased  secretion. 

A  long  continued  mild  irritation  or  a  greater  irritation 
produces,  however,  definite  anatomical  changes  in  the  mucous 
membrane — a  catarrhal  inflammation,  with  changes  in  its  func- 
tions, chiefly  in  the  way  of  diminishing  them. 

A  close  examination  of  the  etiology  of  gastric  catarrh 
shows  that,  although  food  and  food  accessories  are  always  the 
direct  exciting  causes  of  the  inflammation,  yet  it  is  predis- 
posed to  by  a  large  number  of  diseases  and  conditions  both 
outside  the  stomach  and  in  the  organ  itself.  Acute  catarrh, 
a  not  very  common  disease,  arises  suddenly  when  an  ex- 
cessive irritant  is  taken  into  the  stomach  in  a  general  disease 
which  greatly  predisposes  to  it,  or  it  may  arise  as  an  acute 
exacerbation  of  chronic  catarrh.  Chronic  catarrh  may  suc- 
ceed the  acute  form  or  be  chronic  from  the  first.  The  etiology, 
of  both  forms  will  be  considered  together  under  the  followinc^ 
headings : —  ° 
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1.  As  a  sequence  of  functional  disturbance  of  greater  or 
longer  duration.  It  is  chiefly  in  gastric  irritation  that  catariii 
follows  functional  disorder,  and  for  reasons  many  times 
explained  in  the  previous  chapters.  In  gastric  irritation  in 
its  severe  forms,  the  irritation  is  not  only  that  of  the  food  and 
food  accessories,  but  that  of  hyperacidity  of  the  stomach 
contents  due  to  hydrochloric  acid,  and  of  a  long-standing 
hyperacidity.  This  condition  frequently  leads  to  catarrh, 
chiefly  chronic,  and  may  end  in  a  permanent  injury  to  the 
organ,  due  to  mflammatory  changes  in  the  mucous  membrane. 
Acute  catarrh  may  also  arise  in  this  way,  but  there  is  usually 
a  special  reason  for  its  incidence,  e.g.  some'  particular  in- 
discretion in  diet.  Catarrh  may  follow  gastric  insuffi- 
ciency. It  was  seen  that  gastric  irritation  may  be  added  to 
gastric  insufficiency  owing  to  dietetic  irregularities ;  catarrh 
may  also  follow  in  this  way.  In  gastric  insufliciency,  how- 
ever, the  production  of  chronic  catarrh  is  not  associated  with 
hyperacidity  due  to  hydrochloric  acid,  but  is  largely  dependent 
on  the  delay  of  food  in  the  stomach,  and,  when  dilatation  is 
present,  with  bacterial  fermentation  of  the  food,  which  ends 
in  the  formation  of  irritating  organic  acids  (see  Dilatation  of 
the  Stomach,  Chapter  XIV.).  Catarrh  does  not  so  frequently 
follow  gastric  insufliciency  as  it  does  gastric  irritation.  In 
both  cases  its  development  is  an  important  feature,  since  it 
may  lead  to  serious  anatomical  changes  in  the  organ. 

2.  Inflammation,  whether  acute  or  chronic,  does  not 
depend  altogether  on  the  strength  of  the  irritant ;  it  may  be 
predisposed  to  by  a  condition  of  the  organ,  brought  about  by 
a  local  or  general  disease.  Thus  acute  gastric  catarrh  may 
be  observed  in  tuberculosis,  scarlet  fever,  measles,  rickets, 
pytemia,  and  septic  diseases  (puerperal  fever,  etc.);  in  pneumonia, 
typhoid  fever,  malaria,  and  in  cholera.  It  is,  however,  in  the 
convalescent  stage  of  acute  diseases  that  catarrh  of  the  stomacli 
is  likely  to  arise,  and  usually  in  a  chronic  form.  Patients, 
indeed,  often  date  their  stomach  trouble  from  some  acute  ill- 
ness they  have  had.  In  the  convalescent  stage,  as  has  been 
shown,  the  stomach  is  recovering  from  the  state  of  functional 
insufliciency  which  is  present  during  the  acute  febrile  stage  of 
the  illness.    Irregularities  of  diet  in  the  convalescent  stage, 
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while  they  may  produce  only  the  symptoms  of  gastric  insuffi- 
ciency, may  also  lead  to  gastric  irritation  and  gastric  catarrh. 
Besides  this,  there  appears  to  be  a  predisposition  to  inflamma- 
tion of  the  stomach  in  some  of  the  diseases  named,  although 
anything  very  definite  cannot  be  said  on  this  point.  In 
100  stomachs  examined  by  Wilson  Fox/  acute  or  chronic 
catarrh  was  found  in  57.  Thirty-three  of  these  occurred  in 
febrile  or  septic  diseases,  1 2  of  which  were  tuberculosis  of  the 
lungs,  the  others  being  pneumonia,  septic  diseases,  abscess, 
cholera,  and  typhoid  fever.  The  other  24  cases  were  chronic 
and  non- febrile  diseases;  cardiac  disease,  with  or  without 
bronchitis,  chronic  Bright's  disease,  hernia,  diabetes,  cirrhosis 
of  the  Hver,  delirium  tremens,  alcoholism.  These  results 
show  how  frequent  catarrh  of  the  stomach  is ;  but  it  cannot 
be  said  that  they  necessarily  show  any  special  connection 
between  the  particular  diseases  and  the  inflammatory  con- 
dition of  the  stomach.  Some  of  the  diseases,  inasmuch  as 
they  produce  anaemia  and  a  general  state  of  malnutrition,  may 
predispose  to  gastric  catarrh,  viz.  chronic  Bright's  disease  and 
chronic  pulmonary  tuberculosis.  Cardiac  disease  and  cirrhosis 
of  the  liver  may  more  directly  predispose  to  catarrh,  since 
they  lead  to  mechanical  congestion  of  the  organ  (see  p.  229). 
It  may  be  said,  therefore,  that  while  arising  in  some  chronic 
diseases,  catarrh  is  frequently  associated  with  acute  febrile 
diseases,  arising  during  the  acute  stage  or  more  frequently 
during  the  stage  of  convalescence.  As  regards  gout,  the 
gastric  irritation  so  often  present  in  this  disease  frequently 
proceeds  to  catarrh,  and  the  stomach  condition  is  aggravated 
by  the  general  condition  of  the  body,  perhaps  by  the  excess 
of  uric  acid. 

Catarrh  is  a  frequent  accompaniment  of  other  organic 
diseases  of  the  stomach.  The  injury  of  the  mucous  membrane 
produced  by  irritant  poisons  leads  to  a  prolonged  inflammation  of 
the  organ  in  cases  of  recovery  from  the  poison  (Chapter  IX.).  In 
chronic  ulcer  of  the  stomach,  and  more  especially  in  carcinoma, 
catarrh  may  arise.  In  both  conditions  there  is  a  mechanical  injury 
to  the  organ  produced  by  disease,  hampering  its  movements, 
altering  its  natural  secretion.  This  local  injury  no  doubt 
^  Reynold's  "System  of  Medicine,"  vol.  ii.  p.  890. 
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leads  to  variations  in  the  normal  blood  supply  in  response  to 
the  stimulus  of  food,  and  to  local  inflammatory  changes  around 
the  injured  spot,  whether  a  simple  ulcer  or  a  carcinomatous. 
Irritation  of  such  an  injured  organ  is  therefore  likely  to  set 
up  inflammation,  which  in  the  case  of  the  stomach  is  prolonged 
since  the  irritation  is  continued.  In  ulcer  of  the  stomach 
gastric  irritation  is  a  common  symptom,  and  is  seen  in  its 
most  marked  forms  ;  the  irritation  is  due  partly  to  the  presence 
of  the  sensitive  ulcer,  and  partly  to  the  hyperacidity  of  the 
stomach  contents  due  to  excessive  secretion  of  hydrochloric  acid 
(see  Chapter  III. ;  and  Ulcer,  Chapter  XV.).  Catarrh,  however, 
is  not  frequently  present  in  the  early  stages  of  ulcer,  although  in 
the  late  stages  it  may  be  well  marked.  In  carcinoma  ventriculi, 
besides  the  presence  of  the  growth,  there  is  an  irritating  dis- 
charge from  the  ulcerated  surface,  and  in  cases  of  pyloric  obstruc- 
tion a  dilatation  of  the  organ,  in  which  bacterial  fermentation  of 
the  food  occurs,  and  in  which  the  mucous  membrane  is  exposed 
for  long  periods  to  the  irritating  action  of  an  excess  of  organic 
acids.  Catarrh,  therefore,  is  a  frequent  accompaniment  of  carci- 
noma ventriculi. 

Lastly,  irritation  of  the  stomach  leading  to  congestion  and 
catarrh  may  ensue  from  pressure  on  the  organ  from  without, 
and  by  surrounding  inflammation.  Examples  of  pressure  occur 
in  abdominal  new  growths  near  the  organ,  some  of  which  press 
upon  the  organ  near  the  pylorus  ;  of  surrounding  inflammation, 
in  general  peritonitis  and  in  chronic  tubercular  peritonitis. 

It  is  evident  from  a  consideration  of  its  etiology,  that 
catarrh  of  the  stomach  is  a  disease  not  closely  related  to  the 
age,  sex,  or  temperament  of  the  individual.  Both  in  its  acute 
and  chronic  forms  it  may  be  met  with  in  children  and  in 
adults,  in  men  and  in  women.  Climate  and  race  have  no 
influence  in  the  production  of  the  disease,  except  in  so  far  as 
the  mode  of  life  and  the  diet,  are  such  as  to  produce  inflamma- 
tion of  the  stomach. 
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Pathological  Anatomy. 

The  examincation  of  the  stomach  presents  great  difficulties 
after  death.  A  post-mortem  examination  being  made  usually 
about  twenty-four  hours  after  death,  the  stomach  very  commonly 
presents  signs  of  auto-digestion  and  of  post-mortem  staining, 
conditions  which  render  a  physiological  or  microscopical  ex- 
amination quite  useless.  In  some  instances,  however,  these 
post-mortem  changes  do  not  occur,  especially  when  there  is  an 
atrophic  condition  of  the  glands  of  the  mucous  membrane,  so 
that  no  gastric  juice  is  secreted.  As  a  rule,  however,  unless 
the  examination  is  made  a  few  hours  after  death,  or  unless 
shortly  after  death  the  stomach  is  washed  out  and  filled  with 
weak  alcohol,  both  the  naked  eye  and  the  microscopical  ex- 
aminations, especially  the  latter,  are  of  but  little  value.  Indeed, 
many  of  the  changes  in  the  mucous  membrane  of  the  stomach 
which  were  formerly  ascribed  to  disease  were  in  reality  post- 
mortem changes  and  auto-digestion.  The  diagnosis  of  con- 
gestion of  the  stomach  after  death  is  thus  extremely  difficult 
in  many  cases.  Sometimes  there  is  no  doubt  of  the  condi- 
tion, as  when  the  mucous  membrane  is  of  a  pink  colour, 
and  the  contents  of  the  organ  consists  of  tenacious  mucus, 
and  little  else.  This  active  congestion  of  the  organ  is 
not  commonly  seen  after  death,  and  has  been  observed 
in  infective  disorders.  It  is  one  of  the  phases  of  some 
acute  gastric  attacks,  and  as  these  are  for  the  most  part 
curable,  it  is  not  commonly  observed  post-mortem.  Even 
when  there  has  been  extreme  mechanical  congestion  of  the 
stomach  during  life,  such  as  results  from  obstruction  to  the 
flow  of  blood  in  the  portal  system,  the  stomach  frequently 
does  not  show  any  well-marked  signs  of  congestion  after  death. 
In  both  mechanical  and  active  congestion  of  the  organ  the 
results  of  the  condition  must  therefore  be  looked  for.  It  may 
be,  as  occurs  in  some  cases,  that  well-marked  mechanical  conges- 
tion has  existed  during  life,  as  shown  by  hajmatemesis,  and  that 
after  death  no  naked  eye,  or  even  microscopical  sign  is  seen  of 
the  condition.  This  is  one  of  the  difHculties  that  has  always 
existed  in  the  study  of  the  pathology  of  diseases  of  the 
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stomach;  patliological  conditions  not  observed  post-mortem 
had  to  be  deduced  from  the  symptoms  the  patient  experienced 
during  life,  with  the  result  of  the  development  of  many 
erroneous  ideas  regarding  the  organ. 

Post-mortem  Softening  of  the  Stomach  {Auto-digestion,  Gastro- 
malacia). — This  occurs  when  at  death  the  stomach  contains 
food  in  the  process  of  digestion,  and  is  due  chiefly  to  the  action 
of  the  gastric  juice  on  the  dead  or  dying  tissue.  It  occurs  at 
varying  intervals  after  death  and  is  accelerated  by  a  high 
external  temperature,  and  to  some  extent  by  the  cause  of 
death,  since  in  cerebral  disease  (tumour  and  meningitis)  it 
appears  to  begin  even  before  the  final  evidences  of  death  are 
manifest. 

The  appearances  met  with  are  very  characteristic.  They 
consist  chiefly  of  softening  of  the  walls  of  the  organ  with 
transudation  of  the  htemoglobin  in  the  blood  vessels  and  its 
transformation  into  htematin.    The  mucous  membrane,  especi- 
ally at  the  cardiac  end,  is  softened  and  destroyed  over  a  greater 
or  less  area,  and  the  whole  of  it  may  be  lost.    Sometimes  the 
loss  of  substance  occurs  in  small  areas  not  larger  than  two  or 
three  millimeters  in  diameter,  as  if  the  auto-digestion  had 
occurred  chiefly  in  the  small  depressions  into  which  the  gastric 
glands  open.    These  areas  are  seen  only  at  the  cardiac  end  of 
the  organ.    The  softening  process  may  extend  through  all  the 
coats,  causing  a  rugged  rupture  of  the  oi'gan  and  an  ex- 
trusion of  its  contents  into  the  peritoneal  cavity,  and  the  part 
of  the  diaphragm  opposite  the  rupture  may  also  be  softened 
and  digested.     The  discoloration  of  the  mucous  membrane 
due  to  the  solution  of  the  htemoglobin  and  its  transudation 
presents  very  characteristic  appearances.     Along  the  rugae, 
and  especially  at  the  cardiac  end,  there  are  dark-red  or  black- 
red  lines  which  show  the  parts  where  the  haemoglobin  has 
been   most    affected  by  the  acid  contents  of   the  organ. 
Frequently,  too,  the  vessels  are  mapped  out  by  a  surrounding 
dark-red  area,  which  is  very  characteristic  of  post-mortem 
softening. 

In  the  latter  stages  putrefactive  decomposition  is  added  to 
the  changes  induced  by  the  gastric  juice. 
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Mechanical  Congestion  of  the  Stomach  and  its  Results. 

Mechanical  congestion  of  the  stomach  arises  as  the  result 
of  portal  obstruction ;  more  commonly  directly  from  pressure 
upon  the  portal  vein  itself,  from  thrombosis  of  it,  or  from 
cirrhosis  of  the  liver,  less  commonly  as  the  result  of  dilatation 
of  the  right  side  of  the  heart  from  whatever  cause,  or  of  pres- 
sure on  the  vena  cava  inferior  near  its  entrance  into  the  right 
auricle. 

From  the  arrangement  of  the  veins  of  the  organ  it  is  clear 


Fig.  18.— Pitting  of  the  mucous  membrane  in  meoiianical  congestion.  From  a  photograph, 
about  natural  size.  The  preparation  was  from  a  case  of  advanced  cirrhosis  of  the  liver 
in  a  boy. 

that  obstruction  to  the  flow  of  venous  blood  would  affect  the 
pyloric  part  of  the  stomach  in  the  first  instance,  because  the 
veins  from  this  part  flow  directly  to  the  portal  system,  while 
the  venous  capillaries  of  the  cardiac  region  are  connected  with 
those  of  the  lower  end  of  the  oesophagus,  and  in  this  way  the 
congestion  of  the  cardiac  region  is  in  part  relieved.  In  long 
continued  mechanical  congestion  the  effect  on  the  pyloric 
region  is  seen  in  pigmentation,  which  may  be  quite  absent 
from  the  cardiac  region.  The  effect  of  mechanical  congestion 
will  be  best  illustrated  by  the  following  example  which  occurred 
m  a  boy,  a  teetotaller,  who  died  from  advanced  atrophic 
(multilobular)  cirrhosis  of  the  liver.    During  life  there  was 
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hsematemesis,  and  shortly  before  death  rapidly  advancing 
ascites.  The  liver  presented  the  usual  features  of  cirrhosis, 
the  disease  being  very  advanced ;  the  spleen  was  enlarged,  and 
showed  the  results  of  mechanical  congestion.  The  stomach 
was  moderately  dilated,  and  contained  a  thick,  dark,  grumous 
liquid,  the  remains  of  food  mixed  with  altered  blood.  One  of 
the  features  of  the  naked-eye  appearance  of  the  mucous  mem- 
brane was  pigmentation  of  the  whole  of  the  pyloric  region, 
occurring  in  dots  over  small  areas  from  one  to  two  lines  in 
diameter,  and  regularly  distributed.    No  areas  of  pigmentation 


Fio.  Itt.— Microscopical  appearances  of  tlie  specimen  represented  in  Fig.  IS.  From  a  photo- 
graph, X  T5.  The  figure  sliows  that  the  erosions  were  quite  superficial,  being  limited  to  the 
mucosa.  The  appearances  are  very  similar  to  those  occurring  in  auto-digestion  of  the 
mucous  membrane  of  the  stomach.  From  a  preparation  hardened  in  Miiller's  fluid,  and 
stained  with  logwood. 

were  observed  in  the  cardiac  region.  The  pyloric  region  was 
otherwise  pale,  but  the  cardiac  region  showed  areas  of  patchy 
congestion  of  a  dull  red  colour.  A  second  feature  of  the 
naked-eye  appearances  was  the  presence  chiefly  in  the  mucous 
membrane  of  the  cardia,  but  also  in  that  near  the  pylorus 
(the  middle  region  of  the  organ  being  more  or  less  free)  of 
numerous  small  pits  or  erosions  of  the  membrane,  not  so  deep  as 
the  submucous  tissue  (Fig.  18).  In  many  of  these  pits,  which 
were  irregular  in  shape,  and  varied  between  one  and  two  lines  in 
diameter^  small,  red  blood  clot  was  visible,  showing  the  origin 
of  the  hemorrhage  during  life.  Microscopically,  these  erosions 
were  seen  to  be  pits  in  the  mucous  membrane,  due  to  a  super- 
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ficial  necrosis  of  the  glands  (Fig.  19).  Tour  inches  from  the 
pylorus  on  the  posterior  aspect  of  the  organ  was  an  oblong, 
smooth  scar  in  the  mucous  membrane,  J  X  |  inch,  quite  super- 
ficial (limited  to  the  mucous  membrane),  with  no  puckermg 
around.  It  was  the  scar  of  an  erosion  of  the  mucous  mem- 
brane. 

The  effects  of  chronic  congestion  were  also  seen  m  the 
small  intestine,  the  mucous  membrane  of  which  was  pigmented 
throughout. 

The  chief  features  therefore  of  mechanical  congestion  of 
the  stomach  are  : — 

1.  A  congestion  of  the  mucous  membrane,  especially  of 
the  pyloric  part,  with  submucous  ecchymoses,  which  become 
pigmented  areas. 

2.  Minute  erosions  of  the  mucous  membrane,  from  which 
bleeding  may  occur ;  larger  erosions,  which  heal  with  a  smooth 
scar  without  puckering.  The  ordinary  ulcer  of  the  stomach 
is  not  seen  as  a  result  of  mechanical  congestion. 

3.  Dilatation  of  the  organ,  owing  to  weakness  of  the 
middle  coat. 

Milder  degrees  of  the  affection  are  associated  only  with 
a  diminished  activity  of  the  gastric  glands  and  with  slight 
dilatation  of  the  organ,  and  this  may  be  considered  the  con- 
dition in  those  cases  of  cardiac  disease  with  dilated  right  heart 
and  in  most  of  the  cases  of  cirrhosis  of  the  liver  in  which 
gastric  symptoms  are  the  consequence  of  mechanical  congestion 
of  the  organ. 


Active  Congestion  and  Catarrh  loith  their  Consequences. 

1.  Acute  Catarrh  {Gastritis  Gatarrhalis). — When  a  mucous 
membrane  becomes  acutely  inflamed,  it  is  swollen  and  con- 
gested sometimes  uniformly  or  more  frequently  in  patches,  and 
although  in  the  very  early  stage  it  is  dry,  its  surface  is  soon 
covered  by  an  exudation  more  or  less  tenacious.  "When  a  micro- 
scopical examination  is  made  of  a  mucous  membrane  in  this 
condition,  the  vessels  in  the  submucous  tissue  are  seen  greatly 
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distended,  and  surrounding  them  and  infiltrating  the  tissues 
around  are  numerous  leucocytes  which  have  escaped  from  the 
blood  vessels.  The  interstitial  fluid  is  also  increased.  The 
leucocytes  are  increased  up  to  the  basement  membrane  on 
which  the  epithelial  cells  rest.  These  changes  are  the  results 
of  the  first  stage  of  inflammation,  in  which  there  is  congestion, 
exudation  of  lymph,  and  migration  of  leucocytes.    The  effect  of 


Fia.  20. — Early  stage  of  catarrh  of  the  stomach,  in  a  child  who  died  from  rickets,  cranio-tahes, 
and  tetany.  From  a  photograph,  x  125.  The  mucous  membrane  is  seen  to  be  covered  by 
strands  of  mucus,  wliich  enclose  the  epithelial  cells :  many  of  these  are  goblet  cells.  On 
the  right  of  the  figure  and  above,  there  is  a  large  collection  of  leucocytes,  partly  near  the 
surface  of  the  mucous  membrane  and  partly  in  the  mucus  covering  this.  From  a  prepara- 
tion hardened  in  osmic  acid  and  stained  with  logwood. 

these  changes  are  shown  on  the  epithelial  cells  forming  a 
covering  for  the  mucous  membrane,  and  on  the  cells  lining  the 
glands  situated  in  the  submucous  tissue.  The  epithelial  cells 
lining  the  membrane  show  an  increase  of  the  goblet  cells 
which  produce  mucus  and  are  normally  present  in  small 
numbers.  The  increased  secretion  of  mucus  accumulates  on  the 
surface  as  round  droplets  or  strings  until  it  is  removed  (Fig.  20). 
This  mucous  secretion  contains  cells  which  at  first  are  the 
epithelial  cells  with  some  leucocytes.     As  the  process  goes 
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oil  the  number  of  leucocytes  (pus-cells)  in  the  mucus 
increcases.  The  cells  lining  the  glands  situated  m  the  sub- 
mucous tissues  also  undergo  a  varied  transformation;  they 
swell  up  so  as  in  many  cases  to  fill  the  lumen  of  the  gland, 
their  nuclei  become  indistinct,  and  in  them  are  seen  numerous 
droplets  which  coalesce  and  are  finally  extruded  from  the  cell 

c  cd 

>         f  p 


Fig.  21.— Superficial  catarrlial  inflammation  of  a  bronclius  :  x  120.  a,  ciliated  epithelial  cells  ; 
ai,  deeper  cell-layer ;  b,  goblet-cells  ;  c,  cj,  cells  showing  advanced  mucoid  formation ;  d, 
mucous  cells  with  mucoid  nucleus  ;  d,  mucoid  cells,  cast  off  from  mucous  membrane  ;  c, 
cast-off  ciliated  cells  ;  /,  and  /j,  mucous  exudation  on  surface  containing  pus  corpuscles  ; 
g,  opening  of  a  gland  full  of  mucus  ;  h,  shed  epithelium  of  gland  ;  i,  epithelium  still  intact ; 
k,  swollen  basement  membrane  ;  I,  interstitial  tissue  of  the  mucous  membrane  ;  m,  dilated 
bloodvessels;  n,  glands  full  of  mucus;  glands  without  mucus;  o,  leucocytes  in  the 
epithelial  layer;  p,  small-celled  infiltration  of  the  interstitial  tissue  of  the  glands. 
(Ziegler.)i 

as  mucus.  The  extent  to  which  the  glands  are  affected  varies 
with  the  degrees  of  inflammation,  and  normal  glands  may  be 
seen  in  the  same  specimen  side  by  side  with  those  extensively 
changed  in  the  manner  described  (Fig.  21). 

'  Ziegler,  "Lehrbnch  der  Pathol.  Anatomie,"  5tli  ed.,  vol.  i.  Fig.  84. 
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As  the  process  extends  there  is  more  and  more  mucoid 
degeneration  of  the  epithelial  cells  on  the  surface,  and 
eventually  the  cylindrical  epithelial  cells  may  he  in  greater 
part  shed,  leaving  only  the  round  cells  at  their  base.  When 
this  has  happened,  the  secretion  of  mucus  diminishes,  and 
there  is  an  increased  exudation  of  leucocytes,  so  that  the 
secretion  of  the  mucous  membrane  becomes  more  purulent. 

In  the  process  of  recovery  from  this  inflammation,  the 
congestion  diminishes,  the  leucocytes  disappear,  the  epitheliimi 
of  the  membrane,  as  well  as  that  of  the  glands,  is  regener- 
ated, while  the  secretion  becomes  less  and  less  purulent,  and 
more  mucoid,  and  diminishes  until  it  is  normal  in  amount. 

During  an  acute  inflammation  of  a  mucous  membrane, 
therefore,  an  acute  catarrh,  as  it  is  called,  the  secretion  is  in 
the  early  stage  watery  and  contains  a  large  quantity  of 
albumin,  it  then  becomes  mucoid  and  muco-purulent,  and  at 
the  height  of  the  process  chiefly  purulent,  with  a  little  mucus  ; 
during  recovery  the  pus  diminishes,  and  mucus  takes  its  place. 

All  the  changes  in  a  catarrh  are  well  seen  in  the  nasal 
and  the  bronchial  mucous  membrane.  In  the  latter  case, 
there  are  in  many  cases  only  the  signs  of  bronchial  irritation 
with  excessive  secretion  of  mucus ;  in  other  cases  there  is 
definite  catarrh,  with  very  slight  expectoration,  occasionally 
muco-purulent ;  and  finally  acute  and  chronic  bronchitis,  the 
former  going  through  the  phases  just  described  as  characteristic 
of  acute  catarrhal  inflammation.  The  great  difference,  how- 
ever, between  the  effects  of  a  catarrh  of  the  bronchial  tubes 
and  those  of  the  gastric  mucous  membrane  is  that  the  latter  is 
composed  chiefly  of  glands,  whose  secretion  is  a  necessity  for 
digestion,  the  absence  of  this  secretion  being  a  source  of  severe 
symptoms.  Catarrh  of  mucous  membrane  increases  the 
activity  of  the  mucin -forming  cells,  but  it  diminishes  the 
secreting  activity  of  the  cells  of  the  gastric  glands.  This  it 
does  partly  by  the  condition  of  congestion,  for  active  congestion 
of  a  part  means  stasis  of  the  circulation  of  the  blood,  and 
therefore,  in  such  a  case,  there  is  not  that  constant  and 
increased  supply  of  blood  to  the  mucous  membrane  which  is  a 
necessity  for  the  continued  secretion  of  the  gastric  juice.  But 
there  is  anotlier  condition  which  is  more  serious ;  the  glandular 
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epitheUum  which  normally  produces  the  pepsin  and  the  hydro- 
chloric acid  becomes  affected  by  the  inflammation,  swelhng  up, 
and  becoming  granular  or  producing  mucin.  When  they 
undergo  the  mucinoid  or  the  granular  degeneration,  these 
ceUs  do  not  produce  pepsin  and  hydrochloric  acid.  In  the 
considerable  number  of  cases  of  acute  and  chronic  catarrh 
of  the  stomach  which  have  been  microscopically  examined, 
the  mucin  transformation  of  the  cells  has  been  sometimes 
found,  but  more  commonly  the  granular  degeneration.  In  this 
latter  condition  the  cells  become  extremely  granular  and 
swollen,  resembhng  in  appearance  the  cells  of  the  liver  or 
kidney  which  have  undergone  cloudy  swelling  (p.  242).  The 
granules  are  at  first  soluble  in  diluted  acids  and  alkalies  (Wilson 
Fox),^  but  subsequently  fat  globules  only  are  seen,  and 
the  cells  may  completely  degenerate.  Both  these  changes 
in  the  secreting  cells — the  mucin  degeneration  and  the 
granular  degeneration — lead  to  their  diminished  activity,  and 
are  the  cause  of  the  great  diminution  or  absence  of  pepsin  and 
hydrochloric  acid  in  the  stomach  contents  which  has  been  pre- 
viously considered  (Chapter  IV.). 

In  acute  catarrh  of  the  stomach,  erosions  and  superficial 
ulcerations  of  the  mucous  membrane  not  infrequently  occur. 
These  ulcerations  occur  through  a  loss  of  the  superficial 
epithelium  and  of  the  layer  of  cells  below,  and  of  the  super- 
ficial part  of  the  glands.  The  ulcerations  are  never  very  deep, 
extending  as  far  only  as  the  mucous  membrane  and  not  down 
to  the  submucous  tissue.  These  superficial  ulcers  are  also 
formed  through  the  solitary  glands  which  exist  in  the  mucous 
membrane,  especially  of  the  pyloric  region.  In  acute  catarrh 
these  are  enlarged  and  the  cells  may  undergo  degeneration, 
and  an  erosion  of  the  superficial  part  of  the  gland  occurring, 
the  cells  are  lost,  leaving  a  pit  in  the  mucous  membrane, 
constituting  the  ulcer. 

The  account  given  by  Beaumont  of  the  appearances  of 
the  mucous  membrane  of  the  stomach  during  an  acute  attack 
of  gastritis  is  the  only  one  describing  the  changes  observed 
during  life. 

^  Art.  "Diseases  of  the  Stomach,"  in  Reynold's  "System  of  Medicine,"  2nd 
ed.,  1872,  p.  87P. 
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His  words  may  be  quoted  in  full  ^ :  

"  There  are  sometimes  formed  in  the  internal  coat  of  the 
stomach  eruptions  or  deep  red  pimples,  not  numerous,  but  dis- 
tributed here  and  there  upon  the  villous  membrane,  rising 
above  the  surface  of  the  mucous  coat.  These  are  at  first  sharp- 
pointed  and  red,  but  frequently  become  filled  with  white 
purulent  matter.  At  other  times  irregular  circumscribed  red 
patches,  varying  in  size  and  extent  from  half  an  inch  to  an 
inch  and  a  half  in  circumference  are  found  on  the  internal 
coat.  These  appear  to  be  the  effect  of  congestion  of  the 
minute  blood  vessels  of  the  stomach.  There  are  also  seen  at 
times  small  aphthous  crusts  in  connection  with  these  red 
patches.  Abrasion  of  the  living  membrane,  like  the  rolling  up 
of  the  mucous  coat  into  small  shreds  or  strinsrs,  leaving  the 
papillae  bare  for  an  indefinite  space,  is  not  an  uncommon 
appearance.  These  diseased  appearances,  when  very  slight,  do 
not  always  affect  essentially  the  gastric  apparatus ;  when 
considerable  and  particularly  when  there  are  corresponding 
symptoms  of  disease,  as  dryness  of  the  mouth,  thirst,  accelerated 
pulse,  etc.,  no  gastric  juice  can  be  extracted."  Beaumont  de- 
scribes the  secretion  from  such  a  stomach  in  the  following 
words  : — "  The  gastric  fluids  extracted  were  mixed  with  a  large 
proportion  of  thick  ropy  mucus,  and  considerable  muco- 
purulent matter  slightly  tinged  with  blood,  resembling  the  dis- 
charge from  the  bowels  in  some  cases  of  chronic  dysentery." 
There  is  no  doubt  from  the  description  that  the  appearances 
were  due  to  an  acute  catarrh  of  the  stomach  ;  they  give  a  vivid 
picture  which  ought  to  be  fixed  in  the  mind  of  every  practi- 
tioner who  has  to  treat  a  case  of  acute  gastric  catarrh. 

2.  Chronic  Catarrh  of  the  Stomach — Chronic  Gastritis. — A 
chronic  catarrh  is  either  a  result  of  a  definite  acute  attack, 
or  it  may  be  chronic  from  the  first,  although  in  this  case  it 
is  probable  that  the  early  acute  stages  were  slight  and  over- 
looked or  consisted  only  in  irritation  of  the  stomach.  The 
features  of  a  chronic  catarrh  are  chiefly  two  in  number : 

1.  There  is  a  continuous  and  excessive  secretion  of  mucus. 

2.  There  is  more  or  less  degeneration  in  one  or  more 
forms  of  the  proper  gland  tissue  of  the  mucous  membrane. 

1  Op.  cit. 
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Therefore  with  the  excessive  secretion  of  mucus,  there  is  a 
diminished  secretion  of  gastric  juice. 

There  are  very  varying  degrees  of  chronic  catarrh  of  the 
stomach.  Those  forms  that  have  been  seen  post-mortem  and 
are  described  as  typical  of  the  condition  are  the  advanced 
cases.  The  milder  cases,  which  are  so  common  in  practice 
are  not  seen  post-mortem,  and  the  exact  degree  of  pathological 
changes  present  in  them  is  chiefly  a  matter  of  inference. 

There  is  first  an  increased  secretion  of  mucus,  not  how- 
ever from  all  parts  of  the  mucous  membrane,  but  from  areas 
of  varying  extent.  In  chronic  gastric  catarrh  one  part  of  the 
mucous  membrane  is  more  affected  than  another.  There  are 
seen  in  some  cases  patches  of  congestion  marking  these  areas ; 
but  frequently  no  congestion  is  seen  when  from  the  symptoms 
and  the  general  pathological  condition  there  was  but 
little  doubt  of  its  existence.  Pigmentation  is  sometimes 
seen,  chiefly  of  the  pyloric  area,  and  in  a  form  precisely 
similar  to  that  occurring  m  mechanical  congestion  (p.  230). 
The  pigmentation  occurring  in  chronic  catarrh  has  the  same 
origin  as  that  in  mechanical  congestion,  and  is  due  to  small 
effusions  of  blood  in  the  mvicous  membrane.  In  acute  catarrh, 
as  has  been  seen,  besides  the  congestion  of  the  mucous 
membrane,  there  is  also  a  small-celled  infiltration  in  the 
mucous  and  submucous  tissue,  and  a  degeneration  of  the  epi- 
thelial lining  of  the  stomach  and  of  the  cells  of  the  secretory 
glands,  this  latter  degeneration  being  in  two  forms,  a  mucin 
degeneration  and  a  fatty  degeneration.  In  chronic  catarrh, 
these  changes  may  progress  to  the  formation  of  two  different 
conditions,  both  of  which  have  the  same  result,  viz.  destruction 
of  the  glands  secreting  the  gastric  juice.  There  may  be  an 
increase  of  the  interstitial  connective  tissue,  producing  a  con- 
dition of  fibrosis  of  the  mucous  membrane,  or  the  chief  change 
may  be  a  parenchymatous  degeneration  of  the  gland  tissue. 
IsTot  uncommonly  both  conditions  are  seen  in  the  same 
specimen. 

The  naked-eye  examination  of  the  stomach  in  chronic 
catarrh,  besides  the  signs  of  congestion  and  pigmentation 
already  described,  shows  in  some  cases  that  the  mucous 
membrane  is  tougher  than  natural,  tearing  with  difficulty; 
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in  others,  that  it  is  dead  yellow  in  colour,  soft  and  friable  ;  it 
is  usually  thickened,  but  is  sometimes  thinner  than  normal, 
and  does  not  show  any  signs  of  auto-digestion.  Frequently,' 
however,  no  morbid  change  can  be  seen  with  the  naked  eye, 
the  condition  being  only  discovered  by  means  of  the  microscope. 
The  stomach  may  or  may  not  be  dilated,  in  some  cases  being 
smaller  than  normal  (as  in  cases  of  advanced  cirrhosis  of  the 
organ,  holding  only  160  cc.  of  water),  in  others  being  greatly 
dilated  and  capable  of  holding  more  than  2000  cc.  of  water. 

The  surface  of  the  mucous  membrane  in  a  few  cases  shows 
other  obvious  gross  changes.  Over  the  pyloric  area,  it  may  be 
raised  into  small  irregular  projections,  described  by  Louis 
(1826)  and  called  by  him  Mat  mamellonnd ;  in  other  parts 
small  cysts  may  be  found,  and  a  few  areas  may  be  seen, 
yellowish  in  colour  and  soft,  which  mark  the  parts  where 
there  is  fatty  degeneration  of  the  glands.  Superficial  erosions 
are  sometimes  seen,  as  well  as  the  smooth  scars  with  no 
puckering,  which  they  leave  on  healing. 

Fibrosis  of  the  Mucous  Memhranc — Cirrhosis  and  JEtat 
Mamellonnd. — Fibrosis  of  the  mucous  membrane  is  to  a  greater 
or  less  extent  present  in  most  cases  of  chronic  degeneration  of 
the  mucous  membrane  secondary  to  inflammation.  Those 
cases  in  which  the  change  is  so  great  as  to  be  the  most  pro- 
minent condition  are  called  cirrhosis,  the  pathological  change 
being  in  all  essential  particulars  similar  to  that  in  cirrhosis  of 
the  liver  (Chapter  XIV.  p.  392). 

The  extent  to  which  the  mucous  membrane  undergoes 
fibrosis  varies  greatly ;  in  advanced  cases  the  whole  extent  is 
involved  as  well  as  the  other  coats  of  the  organ.  These 
advanced  cases  of  cirrhosis  are  rare  {loc.  cit).  In  other  cases, 
there  is  a  lesser  degree  of  fibrosis  throughout  the  whole  or  the 
greater  part  of  the  mucous  membrane,  as  well  as  in  the  sub- 
mucous coat,  the  muscular  tissue  not  being  involved.  In  still 
others,  the  fibrosis  is  limited  to  certain  areas,  most  commonly  at 
the  pyloric  portion  of  the  organ  (as  in  the  4tat  mamellonnd),  but 
also  in  the  mucous  membrane  of  the  cardiac  region.  These 
variations  in  the  degree  of  fibrosis  are  of  some  importance,  the 
lesser  degrees  being  much  more  common  than  the  advanced. 

The  microscopical  appearances  show  that  in  the  early  stage 
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there  is  a  small-celled  infiltration  between  the  glands,  well- 
marked  near  the  surface  of  the  mucous  membrane  which  is 
denuded  of  epithelium  (Fig.  26).  In  the  later  stages,  the 
small-celled  infiltration  in  part  becomes  fibrous  tissue,  which  in 
contracting  presses  upon  the  glands.  The  glands  atrophy,  and 
either  disappear  completely  or  form  cysts  -^hich  are  lined  by 
flattened  epithelial  cells  or  contain  granular  cUhris.  There  may 
therefore  be  parts  of  the  mucous  membrane  in  which  no  glands 
are  seen,  or  only  the  remains  of  the  glands,  or  cysts  (Figs. 
22  and  27). 


Fig.  22. — Cyst  formation  iu  the  mucous  membrane  of  the  stomach.  From  a  photograph,  x  75. 
The  specunen  was  taken  from  a  female  of  middle  age  who  died  of  pneumonia.  Many  parts 
of  the  mucous  membrane  were  normal,  hut  at  the  part  shown  in  the  figure,  there  was 
fibrosis  with  dilatation  of  the  alveoli,  resulting  in  the  formation  of  cysts.  The  contents  of 
the  cysts  were  the  degenerating  cells  of  the  glands :  the  submucous  coat  was  thickened. 
From  a  preparation  hardened  in  MiiUer's  fluid  and  stained  with  logwood. 


The  fibroid  change  may  affect  the  muscularis  mncosae, 
causing  it  to  be  greatly  thickened,  as  well  as  the  submucous 
tissue.    The  muscular  coat  is  not  infiltrated. 

Two  conditions  may  be  treated  separately  as  connected 
with  this  fibrosis  of  the  gastric  mucous  membrane,  viz.  6tat 
mamdlonni  and  the  fibrosis  that  occurs  in  carcinoma  ventriculi. 

^Itat  Mamellonni  {Polyposis  Ventriculi)  (Fig.  23). — This  is 
a  condition  which  is  not  very  common,  but  has  not  infrequently 
been  noted  as  a  sequence  not  only  of  chronic  inflammation  of 
the  mucous  membrane  of  various  origin,  but  of  direct  injury 
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such  as  that  produced  by  irritants  and  corrosives,  ending  in 
chronic  inflammation.  The  jDyloric  portion  of  the  stomach  is 
most  commonly  affected,  and  presents  varying  appearances. 
One  part  of  the  mucous  membrane  may  be  quite  normal. 


Fig  23.— Atrophy  of  the  mucous  membraue  of  the  stomach  with  polyposis,  a,  mucous 
"membrane,  normal  in  appearance  ;  b,  smooth  and  atrophied  mucous  membrane ;  c,  polypi. 
(Ziegler.) 

and  adjoining  it  an  area  may  be  seen  which  is  smooth, 
thin,  and  atrophied,  while  at  another  part  there  are  either 
tough  bands  along  the  mucous  membrane  or  projections, 
"papillre  or  polypi,"  varying  in  diameter  from  one  to  two 
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lines  to  a  quarter  or  half  an  inch.  Microscopically,  the  cause 
of  these  appearances  is  seen  to  be  an  increase  of  connective 
tissue  in  the  mucous  membrane,  which  by  contracting  has 
separated  certain  parts,  and,  constricting  the  base,  raised  them 
above  the  surface  in  the  form  of  fungoid  growths.  The  sub- 
mucosa  is  also  fibrosed,  and  the  muscular  tissue  may  also  be  in 
the  same  condition.  The  secretory  glands  also  are  compressed  ; 
their  cells  become  degenerated  and  in  some  parts  the  glands 
are  cystic. 


Fig.  24.— Gastric  catarrh  :  fatty  degeneration  of  tlie  glands,  early  stage.  From  a  photograph, 
X  350.  From  a  case  of  pulmonary  tuberculosis.  Figs.  24,  25,  and  26  represent  difTerent 
parts  of  the  same  stomach.  Tlie  gastric  glands  are  swollen,  and  the  outlines  of  the  cells- 
are  completely  lost ;  the  nuclei  have  disappeared  in  parts,  and  the  cells  are  more  granular 
than  normal,  fatty  granules  being  also  seen.  The  stroma  is  normal.  From  a  preparation 
hardened  in  Marchi's  fluid,  and  stained  with  logwood. 

Fibrosis  in  Carcinoma  Ventriculi. — In  cases  of  cancer  of  the 
pylorus,  even  when  the  growth  is  quite  limited  in  extent,  there 
is  usually  a  considerable  degree  of  fibrosis  near  it,  not  only  in 
the  mucosa,  but  in  all  the  thickness  of  the  walls  of  the  organ. 
This  infiltration  may  be  in  great  part  cancerous  in  nature,  but 
in  other  cases  it  spreads  from  the  pylorus  throughout  the  whole 
of  the  organ,  and  is  then  undoubtedly  a  condition  of  cirrhosis 
16 
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without  cancer  infiltration,  and  is  associated  with  hypertrophy 
of  the  muscular  coat.  The  naked-eye  appearances  of  the  organ 
in  this  condition  are  very  similar  to  those  in  the  stomach,  the 
seat  of  a  non-cancerous  cirrhosis.  This  subject  is  more  fully 
treated  under  "  Cirrhosis  Ventriculi "  (Chapter  XIV.),  and 
"  Cancer  of  the  Stomach  "  (Chapter  XVI.  p.  468). 

2.  Parencliymatous  Degeneration  of  the  Gland  Tissue  of  the 
Stomach. — The  degeneration  of  the  secretory  glands  by  com- 


Fio.  25.— Gastric  catarrh  :  fatty  degeueratiou  of  the  glands.  From  a  jjhotograph,  X  350.  From 
a  case  of  pulmonary  tuberculosis.  There  is  no  increase  of  fibrous  tissue  in  the  mucous 
membrane,  but  the  gastric  glands  are  seen  in  an  advanced  stage  of  fatty  degeneration. 
Nearly  all  the  cells  have  lost  their  outline  ;  the  nuclei  are  indistinct  or  have  disappeared, 
and  the  protoplasm  of  the  cell  has  been  transformed  into  fatty  granules.  From  a 
preparation  hardened  in  Marchi's  fluid,  and  stained  with  logwood. 

pression  by  an  interstitial  small-celled  infiltration  and  fibrosis, 
which  has  just  been  under  discussion,  is  a  different  process  to 
a  primary  degeneration  of  the  glands.  In  the  first,  the  atrophy 
of  the  gland  cells  results  from  the  interstitial  infiltration ;  in 
the  second,  although  there  may  be  interstitial  infiltration,  the 
degeneration  of  the  gland  cells  is  a  primary  condition.  ^ 

More  than  once  already  it  has  been  stated  that  in  acute 
catarrh  the  cells  of  the  secretory  glands  may  undergo  two  forms 
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of  degeneration — a  mucin  degeneration  and  a  fatty  degeneration. 
Both  these  processes  occur  in  chronic  catarrh,  and  may,  indeed, 
in  rare  cases,  be  well  marked,  and  it  is  chiefly  these  degenera- 
tions which  lead  to  the  formation  of  cysts.  The  changes 
occurring  in  the  glands  in  gastric  catarrh  are  illustrated  in 
Figs.  24,  25,  and  26.  In  the  early  stage  (Fig.  24),  the  glands 
are  swollen,  the  cells  are  indistinctly  outlined,  the  nuclei  are 
disappearing,  and  the  protoplasm  of  the  cell  is  more  granular. 


pulmonary  tuberculosis.  The  gastric  glautls  are  in  a  state  of  atrophy,  and  are  widely 
separated  by  recently-formed  connective  tissue,  rich  in  cells.  The  mucous  membrane  had 
lost  its  epithelial  lining.  The  other  coats  of  the  organ  were  normal.  From  a  preparation 
hardened  in  Marchi's  fluid,  and  stained  with  logwood. 


and  fat  globules  are  seen.  When  advanced  (Fig.  25),  the 
cells  are  completely  destroyed  by  fatty  degeneration,  their 
nuclei  have  disappeared,  and  the  fat  granules  are  discharged 
into  the  lumen  of  the  gland.  The  interstitial  tissue  may  also 
become  fatty.  The  whole  of  the  gland  may  be  thus  affected 
from  its  orifice  to  its  deepest  part,  and  in  some,  although 
rare,  instances,  the  deep  part  of  the  gland  dilates,  being 
constricted  above,  and  forms  a  cyst.  In  some  parts  of  the 
mucous  membrane  (Fig.  26)  the  gland  tissue  lias  disappeared, 
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and  there  is  an  increase  in  the  interstitial  connective  tissue. 
All  the  changes  shown  in  the  figures  are  to  be  observed  in  one 
or  other  part  of  the  same  stomach. 

A  rarer  condition  than  this  is  one  in  which  the  degeneration 


FiQ  97  —Mucoid  and  cystic  degeneration  of  the  gastric  mucous  nieiiibraiie  in  a  case  of  chronic 
tuberculosis,  x  25.  f  ,  small  cysts,  not  lined  with  epitlieliuni  ;  6,  blood-vessels  ;  c,  gastric 
Eland  opening  on  the  surface  ;  d,  medium-sized  cysts,  for  the  most  part  lined  with  epithe- 
lium, chiefly  composed  of  goblet  cells.  At  the  surface  of  the  nuicous  membrane  there 
is  a  <'reat  increase  of  the  interstitial  tissue.    (R.  Langerhaus.) 


of  the  glands  is  mucinoid  and  not  fatt}',  the  change  affecting 
the  greater  part  of  the  mucous  membrane.  It  is  well  illustrated 
by  a  case  described  by  E.  Langerhans,^  observed  in  the  Charitd 
at  Berhn.  It  was  tliat  of  a  woman  aged  fifty-eight  years,  who 
had  no  symptoms  speciaUy  referable  to  the  stomach  during  life, 

1  "Ein  Fall  von  Gastritis  catarrhalis  chronica  cystica  prolifera,"  Virchoxo's 
Archiv,  1889,  Bd.  116,  p.  468. 
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and  died  of  very  chronic  tuberculosis,  affecting  the  lungs,  pleura, 
peritoneum,  and  intestine.  There  was  also  atrophy  of  the 
kidneys  and  pancreas.  The  mucous  membrane  of  the  stomach 
was  covered  with  thick  mucus.  The  walls  were  generally  and 
greatly  thickened,  and  the  mucous  membrane,  which  was  of  a 
pale  reddish-gray  colour  and  soft  and  friable,  showed  the 
presence  of  bands  of  warty  (polypoid)  projections  in  parts,  as 
well  as  small  cysts.  Microscopically,  under  a  low  power,  as  is 
represented  in  Fig.  27,  the  mucous  membrane  had  the 
appearance  of  a  large  sponge,  the  glands  being  lengthened, 
dilated,  and  fused  together,  and  in  many  parts  transformed 
into  closed  cysts  of  varying  size.  Under  a  higher  power, 
the  glands  could  still  be  seen  to  be  lined  by  epithelial  cells, 
as  the  nuclei  were  still  visible,  but  the  bodies  of  the  cells 
had  undergone  a  mucinoid  degeneration,  and  were  in  great 
part  fused  together.  There  was,  in  fact,  in  no  part  of  the 
stomach  any  normal  gland  tissue  remaining ;  the  least 
abnormal  was  along  the  lesser  curvature.  In  part  the  inter- 
stitial connective  tissue  was  increased  (hyperplasia) ;  in 
others  it  was  atrophied,  as  had  previously  been  noted  by 
Virchow  in  a  case  of  cystic  formation  in  chronic  dysentery  in 
which  there  were  cysts  produced  by  the  fusion  of  glands. 

This  case  has  been  quoted,  although  the  degeneration  of 
the  mucous  membrane  was  very  advanced  and  occurred  in  a 
severe  case  of  disease  (tuberculosis),  because  it  serves  as  an  in- 
dication of  the  anatomical  changes  in  some  of  the  milder  cases 
of  chronic  catarrh  of  the  stomach,  where  there  is  a  continuous 
secretion  of  an  excess  of  mucus. 

Anatoviical  Changes  in  the  Muscular  Coat  of  the  Stomach. — 
The  muscular  coat  undergoes  degeneration  under  certain  condi- 
tions, the  chief  of  which  is  dilatation  of  the  organ.  In 
cachectic  conditions  degeneration  is  also  noticed.  There  may 
either  be  simply  atrophy  of  the  muscle  cell  or  fatty  degeneration. 
A  colloid  degeneration  of  the  muscle  has  also  been  described,^ 
but  this  is  not  common.  Finally,  where  there  is  general  fibrosis 
of  the  stomach  wall,  the  muscle  cells  are  atrophied  by  com- 
pression (Chapter  XIV.). 

Pathological  Condition  and  Process  of  Digestion. — In  gastric 
•  R.  Maier,  quoted  by  Ziegler,  "  Lehrbuch  der  pathol.  Anatomie,"  vol.  ii.,  1887. 
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catarrh  there  is  great  interference  with  the  normal  blood  supply 
to  the  organ  during  digestion.  In  the  acute  forms  there  is 
stasis  to  a  greater  or  less  extent,  and  therefore  almost  complete 
abeyance  of  the  stomach  functions,  both  secretion  and 
motor  activity  being  affected.  In  the  less  acute  forms  and 
in  the  chronic,  there  is  great  diminution  in  the  amovmt  of 
hydrochloric  acid  secreted,  pepsin  being  present ;  the  secre- 
tion of  pepsin  is  affected  in  long-standing  cases.  In  the  early 
stages,  and  at  times  during  the  chronic  catarrh,  there  is  fre- 
quently motor  irritability  of  the  organ  ;  but  the  tendency  in 
chronic  catarrh  is  towards  diminution  of  motor  activity  and  to- 
wards dilatation  of  the  organ.  Absorption  in  acute  and  chronic 
catarrh  is  greatly  affected,  to  some  extent  by  the  secretion  of 
mucus,  but  chiefly  by  the  condition  of  the  mucous  membrane. 

The  process  of  digestion  is  greatly  modified  by  these 
changes.  In  acute  catarrh  there  is  practically  no  digestion, 
the  food  remaining  unacted  upon  in  the  organ  (see  p.  101); 
but  in  milder  forms  of  catarrh  and  in  the  chronic  form,  there  is 
inability  to  digest  an  ordinary  mixed  meal,  owing  chiefly  to  the 
diminished  acidity  of  the  gastric  contents,  and  to  weak- 
ness of  the  movements,  but  also  to  the  presence  of  mucus 
which  mechanically  interferes  with  digestion.  Moreover, 
even  if  the  stomach  does  secrete  some  effective  gastric 
juice  and  is  capable  of  some  peristalsis,  it  soon  ceases  work, 
i.e.  although  it  may  begin  digestion  it  cannot  complete  it. 
A  liqviid  therefore  remains  in  the  stomach  which  is  slightly 
acid,  neutral,  or  alkaline  (see  p.  113),  and  contains  peptones, 
salts,  and  mucus  ;  it  is  usually  vomited.  Delay  of  food  in  the 
organ  is  therefore  present,  and  due  not  only  to  the  diminished 
chemical  processes,  but  to  a  diminished  motor  activity.  It  is 
much  more  marked,  when,  as  the  result  of  prolonged  catarrh,  or 
of  a  series  of  subacute  exacerbations  of  the  disease  due  to 
dietetic  irregularities,  the  organ  dHates.  It  dilates  only  to 
a  moderate  extent,  as  a  rule,  and  bacterial  fermentation  of 
the  food  may  ensue  and  increase  the  mischief,  leading  to 
hyperacidity  of  the  stomach  contents  due  to  organic  acids, 
and  to  a  continued  irritation  of  the  organ.  Without  dilatation 
of  the  organ,  bacterial  fermentation  may  occur,  owmg  to  the 
diminished  quantity  of  hydrochloric  acid  secreted. 
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Symptoms. 

1,  AmU  Catarrh. — Acute  catarrh  of  the  stomach  is  a 
disease  of  sudden  onset,  although  it  may  be  preceded  for  a  few 
days  or  longer  by  some  slight  signs  of  indigestion  of  food.  Its 
immediate  onset  is  usually  associated  with  some  indiscretion  of 
diet ;  such  as  a  large  and  indigestible  meal — a  food  debauch,  or 
an  excess  of  alcohol — a  drink  debauch.  In  some  cases  a 
sudden  emotion  appears,  with  these  causes,  to  be  an  auxiliary 
factor.  The  actual  onset  is  characterised  either  by  vomiting 
preceded  by  great  epigastric  pain,  or  by  vomiting  associated 
with  a  rigor  and  a  sHght  rise  of  temperature  to  about  100°  F. 
The  fever  is,  as  a  rule,  of  but  short  duration,  not  lasting  as  long 
as  the  gastric  symptoms.  The  patient  suffering  from  acute 
gastric  catarrh,  soon  after  its  onset,  is  seized  with  great  pros- 
tration, so  that  no  bodily  or  mental  exertion  is  possible.  He 
takes  to  his  bed ;  the  face  is  pale,  sometimes  drawn  and  sunken  ; 
the  skin  is  cold  and  clammy,  and  is  sometimes  slightly  covered, 
especially  on  the  face  and  upper  part  of  the  body,  with  a 
clammy  sweat.  The  pulse  is  usually  rapid,  regular,  and 
compressible.  There  may  be  diffuse  pains  in  the  back  and 
limbs,  and  giddiness  on  exertion  is  sometimes  a  well-marked 
symptom.  Mental  symptoms  are  not  common,  although  slight 
delirium  has  been  observed.  There  is  complete  loss  of  appetite, 
indeed,  often  a  loathing  of  food,  accompanied  by  thirst  and  a 
dryness  of  the  mouth,  which  are  not  infrequently  very  dis- 
tressing. Herpes  labialis  is  not  infrequently  present.  The 
patient,  indeed,  in  the  early  stage  of  gastric  catarrh,  shows  the 
symptoms  of  acute  irritant  poisoning ;  it  is,  indeed,  acute 
irritation  of  the  stomach,  endmg  in  inilammation. 

The  symptoms  referable  to  the  gastro-intestinal  tract 
need  more  careful  consideration. 

The  tongue  is  dry  and  thickly  coated  with  a  white  or  yellow 
fur.  Diarrhoea  may  be  present  in  the  early  stage  of  acute 
catarrh,  being  due  to  the  irritant  food  taken,  but  is  usually 
succeeded  by  constipation,  which  is  a  well-marked  and 
characteristic  symptom  during  the  course  of  the  disease. 

Fain  in  the  stomach  region  is  a  feature  of  most  cases  of 
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acute  catarrh,  although  in  some  few  cases  it  may  be  absent. 
It  is  a  burning  pain  often  darting  in  character,  passing 
through  to  the  back  and  is  accompanied  by  pain  and  a  sense 
of  oppression  in  the  chest.  There  is  well-marked  deep 
tenderness  all  over  the  stomach  region.  The  abdominal 
muscles  are  contracted  over  the  organ  in  the  early  stages; 
later  in  the  disease  they  relax.  The  tenderness  of  the  stomach 
is  associated  with  quiescence  of  the  diaphragm,  so  that  the 
respiration  is  costal. 

Vomiting  is  another  feature  of  acute  catarrh.  As  has 
been  said,  it  sometimes  initiates  the  attack  and  it  may  be 
frequently  repeated,  so  frequently  as  to  be  a  very  distressing 
and  painful  symptom.  Even  after  the  stomach  is  emptied, 
ineffectual  retching,  sometimes  associated  with  painful  hiccup, 
is  observed.  Any  attempt  at  feeding  even  with  milk  is 
succeeded  by  a  rejection  of  the  food  and  violent  retching. 
The  vomiting  is  in  some  cases  a  less  marked  symptom ;  during 
the  whole  course  of  the  disease  vomiting  may  occur  only 
three  or  four  times.  The  vomited  matters  consist,  at  the  onset, 
of  partly  digested  food ;  but  later  the  food  shows  no  sign  of 
digestion.  In  cases  where  there  is  not  excessive  vomiting 
the  food  may  remain  for  a  long  period  in  the  stomach, 
showing  on  removal  no  sign  of  having  been  acted  upon 
by  the  gastric  juice.  The  reaction  is  slightly  acid,  neutral, 
or  more  commonly  faintly  alkaline.  As  a  rule  tests  for 
hydrochloric  acid  give  negative  results,  and  peptones  may 
not  be  discovered.  In  some  cases  the  vomit  is  very  acid, 
owing  to  the  presence  of  organic  acids — butyric,  lactic,  and 
acetic  acids.  This  sign  of  fermentation  of  food  is,  however, 
a  later  sign  of  the  catarrh,  and  not  an  early  one,  unless  it  has 
existed  before  the  acute  attack  supervened.  Slimy  mucus  is 
present.  Streaks  of  blood  due  to  the  violent  retching  may  be 
present  in  the  vomit ;  but  as  a  rule  any  large  quantity  of  blood 
is  not  brought  up.  Bile  may  be  present,  but  only  at  the  end 
of  a  long  period  of  vomiting. 

The  urine  is  scanty,  of  high  colour  and  specific  gravity,  and 
deposits  lithates ;  but  does  not  usually  contain  either  blood  or 
albumin. 

The  disease  runs  a  fairly  rapid  course,  convalescence  being 
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established  in  three  days  or  a  week.  Frequently,  however, 
the  acute  catarrh  passes  on  to  a  subacute  or  a  chrome. 
The  general  symptoms  first  diminish,  the  pulse  becomes 
less  rlpid,  the  feeling  of  prostration  passes  away,  and  the 
vomiting  diminishes  as  well  as  the  epigastric  pain.  The 
appetite  as  a  rule  is  diminished  for  a  long  time,  and  the  foul 
odour  of  the  breath  is  often  persistent. 

When  acute  gastritis  supervenes  in  the  course  of  an  acute 
disease,  its  symptoms  are  often  not  so  characteristic  as  the 
foregomg.  Those  referable  to  the  stomach  are,  however, 
practicaUy  the  same,  viz.  the  vomiting  of  food  partly  digested, 
but  little  free  hydrochloric  acid  being  present ;  epigastric  pain 
and  diffuse  tenderness  are  also  observed. 

Prognosis. — Acute  gastric  catarrh  is  not  a  common  disease  ; 
not  infrequently  acute  gastric  irritation  (p.  196)  and  severe 
bilious  attacks  have  been  mistaken  for  it.  The  prognosis 
is  good,  especially  in  adults,  although  it  may  end  in  chronic 
catarrh.  When  complicating  acute  disease,  such  as  scarlet 
fever,  it  is  a  serious  condition,  and  during  convalescence  its 
onset  seriously  delays  recovery. 

Diagnosis. — Acute  gastric  catarrh  is  a  disease  in  which 
the  symptoms  are  chiefly  referable  to  the  stomach,  viz.  the 
vomiting  and  epigastric  pain  and  tenderness.  The  absence 
of  hydrochloric  acid  and  of  pepsin  and  the  presence  of  mucus 
in  the  vomit  are  diagnostic  points.  At  its  onset  it  may  be 
mistaken  for  toxic  gastritis  (Chapter  IX.),  or  even  for  typhoid 
fever  in  its  early  stage.  But  in  gastric  catarrh,  fever  may  be 
absent ;  it  is  never  high  in  adults,  and  soon  passes  away. 
Moreover,  its  acute  symptoms  soon  pass  off,  and  the  spleen 
is  not  enlarged. 

Treatment. — The  treatment  of  acute  gastric  catarrh  is  lilvc 
that  of  inflammatory  conditions  elsewhere,  to  give  the  organ 
rest.  As  little  food  is  to  be  given  as  possible  and  as  little 
medicine.  As  regards  food,  complete  abstinence  is  the  best 
treatment  during  the  first  twenty-four  or  thirty-six  hours  in  the 
severer  forms,  rectal  feeding  being  adopted  (Chapter  XI.  p.  342). 
Thirst  may  be  relieved  by  a  limited  allowance  of  ice,  by 
the  use  of  effervescent  lozenges,  or  by  allowing  the  patient 
to  sip  small  quantities  of  an  acid  lemonade  (see  Chapter  X.). 
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The  stomach  must  be  kept  practically  empty  to  allow  the 
luflammation  to  subside;  if  it  has  not  been  emptied  by 
vomituig,  as  wiU  be  shown  by  the  bringmg  up  of  small 
quantities  of  liquid,  or  if  the  vomiting  is  otherwise  ineffect,ual, 
It  is  best  to  empty  the  organ  by  washing  it  out  with  a  dilute 
solution  of  sodium  bicarbonate,  the  soft  stomach  tube  being 
used  (see  Chapter  XII.  p.  359). 

Excessive  vomiting  followed  by  violent  retching  in  which 
nothing  is  brought  up  from  the  stomach  is  best  treated  by  a 
hypodermic  injection  of  morphine.  Two  minims  of  the 
injectio  morphinte  hypodermicse  may  be  injected,  to  be  followed 
in  two  hours  by  a  second  injection  of  the  same  quantity.  As 
a  rule  a  further  repetition  is  unnecessary  to  relieve  the 
vomiting.  In  excessive  epigastric  pain,  morphine  may  also  be 
used  hypodermically,  but  again  with  caution  and  not  until 
local  applications  have  been  found  of  no  avail  in  affording 
relief.  Hot  belladonna  fomentations  over  the  upper  part 
of  the  abdomen  frequently  relieves,  glycerinum  belladonnse 
(1  in  4)  being  first  painted  over  the  skin  and  a  flannel 
wrung  out  in  boiling  water  placed  over  with  oiled  silk  and 
cotton  wool.  A  light  bandage  over  this  gives  support  and 
quiescence  to  the  organs,  and  hence  is  an  aid  in  the  relief  of 
pain.  In  some  cases,  a  cold  pad  over  the  epigastrium  relieves ; 
either  a  light  ice-bag  (with  finely  powdered  ice)  or  a  four- 
folded  piece  of  flannel  wrung  out  in  cold  water  and  frequently 
changed. 

Constipation  is  best  treated  for  the  time  by  enemata  of 
about  one  pint  of  soap  and  water,  or  of  thin  and  strained 
oatmeal;  half  an  ounce  of  castor -oil  may  be  added  to  the 
oatmeal  enema  (Chapter  X.). 

Medicinal  treatment  is  of  great  use  when  the  acute  stage 
of  the  disease  is  passing  away.  Acids  after  food  or  with  food 
are  the  best  remedies.  Acidum  hydrochloricum  dilutum  or 
acidnm  nitro-hydrochloricum  dilutum  may  be  given  in  10  to 
15  minim  doses.  If  there  is  still  epigastric  uneasiness  or 
pain,  to  the  acid  mixture  vii.-x.  minims  of  liquor  morphine 
hydrochloratis  or  tinctura  cannabis  indicse  may  be  added 
(Chapter  X.  p.  300).  The  later  treatment  is  one  of  careful 
diet  and  of  general  tonics. 
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2.  Chronic  Catarrh.^  ^omQ  difficulty  presents  itself  in 
the  discussion  of  the  symptoms  of  chronic  gastric  catarrh. 
The  frequency  of  this  affection  has  been  variously  stated. 
By  some  it  has  been  considered  to  be  the  condition  present 
in  nearly  all  cases  of  chronic  dyspepsia,  by  others  it  is 
considered  as  rare.  It  is  a  less  common  affection  than  most 
have  supposed.  There  is  no  evidence  that  the  cases  described 
as  gastric  irritation  are  in  any  way  of  the  nature  of  in- 
flammation of  the  mucous  membrane ;  there  may  be  a  slight 
excess  of  mucus  in  response  to  a  great  irritation  at  one  particular 
time,  yet  there  is  not  that  continuous  excessive  secretion  of 
mucus  or  that  diminution  of  functional  activity,  which  is 
characteristic  of  a  catarrhal  inflammation  of  the  stomach. 
Again,  what  has  been  described  as  acute  gastric  irritation 
(p.  196)  is  considered  by  some  as  acute  simple  gastritis, 
but  this  view  is  decidedly  wrong.  The  rare  affection  acute 
gastritis  is  a  much  more  severe  one  than  acute  gastric  irritation. 
On  the  other  hand,  it  has  been  fully  dwelt  upon  in  discussmg 
the  etiology  of  gastric  irritation  and  of  gastric  catarrh,  that  the 
factors  in  their  causation  are  mainly  the  same ;  catarrh  is, 
however,  an  inflammation,  irritation  is  only  a  passing  change  in 
the  stomach.  In  actual  practice,  cases  run  on  into  one  another, 
and  it  is  often  difiicult  to  tell  where  gastric  irritation  ends 
and  catarrh  begins,  the  early  stage  of  inflammation  being  some- 
times associated  with  hyperacidity  ("  acid  "  catarrh). 

Catarrh  when  once  established  is  a  serious  affection,  and 
is  characterised  clinically  by  a  chronic  afebrile  course,  with 
subacute  exacerbations,  by  epigastric  pain  and  diffuse  tender- 
ness, by  the  vomiting  of  mucus  and  of  a  liquid  greatly  deficient 
in  hydrochloric  acid. 

Onset. — Its  onset  is  frequently  insidious,  following  a  long 
course  of  gastric  irritation,  or  it  may  be  sudden,  following  on 
acute  gastritis  or  arising  in  the  convalescence  of  acute  fevers, 
etc.  (see  Etiology,  p.  222). 

When  insidious  in  origin,  it  presents  the  train  of  sym- 
ptoms which  have  been  described  as  characteristic  of  gastric 
irritation.  These  need  not  be  repeated.  When  developed, 
the  symptoms,  although  general,  are  mainly  referable  directly 
to  the  stomach  and    stomach  region,  being  related  to  the 
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ingestion  of  food  and  to  the  delay  of  undigested  food  in  the 
organ. 

Epigastric  pain,  or  pain  over  the  whole  stomach  region, 
begins  directly  after  the  ingestion  of  food  and  lasts  a  varying 
time,  sometimes  for  an  hour  or  two,  sometimes  until  the  next 
meal.  It  is  sometimes  severe,  and  is  only  relieved  by  emptying 
the  stomach.  This  occurs  either  by  spontaneous  vomiting  or 
by  the  patient  exciting  vomiting  by  putting  the  fingers  down 
the  throat.  So  severe  is  the  epigastric  pain  and  distress  in 
many  cases,  that  the  patient,  although  he  takes  food,  more 
from  duty  than  inclination,  yet  before  the  next  meal  always 
excites  vomiting,  as  he  is  unable  to  endure  the  distress.  He 
may  indeed  half  starve  himself  owing  to  fear  of  this  distress. 
This  occurs  chiefly  in  subacute  catarrh  or  in  chronic  catarrh 
aggravated  by  neglect.  In  milder  cases  the  epigastric  pain 
does  not  come  on  immediately  after  food,  although  there  may 
be  a  sense  of  fulness  and  discomfort  directly  after  ingestion, 
but  the  pain  comes  on  in  an  hour  or  two  and  is  then  continuous 
for  some  time.  Sometimes  vomiting  ensues  and  relief  is  obtained, 
but  the  pain  may  gradually  disappear  without  vomiting  being 
produced.  The  pain  is  not  confined  to  one  particular  spot  in 
the  stomach  region ;  it  is  of  a  burning  character,  diffuse,  and 
may  go  through  to  the  back. 

The  epigastric  tenderness,  with  which  the  pain  is  associated, 
is  sufficiently  characteristic.  At  one  time  or  another  it  is 
discoverable  in  all  cases  of  chronic  catarrh,  and  is  rarely  absent 
in  subacute  cases.  It  is  diffuse  over  the  stomach  region,  not 
excessive  even  on  deep  palpation ;  but  certain  areas  may  be 
more  tender  than  others.  It  is  in  many  cases  deep  tender- 
ness and  not  superficial.  The  following  diagram  (Fig.  28), 
from  a  case  of  chronic  catarrh  of  over  twelve  months'  duration 
in  a  young  married  woman  of  twenty-five  years,  illustrates 
this  diffuse  tenderness  over  the  stomach  region.  In  this  case 
there  was  probably  an  erosion  of  the  mucous  membrane,  as  a 
slight  haematemesis  had  occurred. 

In  milder  cases,  the  tenderness  may  be  slight  and  limited 
to  one  and  two  areas  in  the  stomach  region,  below  the  left  hypo- 
chondrium  or  in  the  upper  epigastrium,  as  in  the  accompanying 
diagram  (Fig.  29),  which  shows  the  areas  of  tenderness  in  the 
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stomach  region  of  a  woman  aged  thirty-four  years,  who  dated 
all  her  gastric  symptoms  from  an  attack  of  rheumatic  fever 
five  years  previously.    There  was  dilatation  of  the  stomach. 

A  feature  of  great  importance  in  regard  to  this  epigastric 
tenderness  is  that  it  disappears  with  remarkable  readiness  under 
suitable  treatment,  a  distinction  of  great  value  from  the  epi- 
gastric tenderness  due  to  ulcer  of  the  stomach. 

Variations  in  these  symptoms  are  met  with  in  some 


Fig.  28.  —  Area  of  tenderness  in  the  stomach  region  in  chronic  gastric  catarrh  (subacute 
exacerbation).  The  larger  area  is  that  of  slight  tenderness  :  over  the  smaller  area,  the 
tenderness  was  more  marked.  Female,  aged  twenty-five  years  ;  duration  of  illness,  fifteen 
months. 


cases  of  catarrh.  There  may  be  epigastric  pain  after  eating, 
but  no  tenderness,  and  both  epigastric  pain  and  tenderness 
may  be  absent.  It  is  not  an  infrequent  occurrence  in  such 
cases  for  no  tenderness  to  be  discovered  and  the  patient 
disclaims  any  epigastric  pain  after  food.  It  will  be  found, 
however,  on  close  exammation  that  not  long  previously  this 
symptom  has  been  present,  but  that  owing  to  treatment  (change 
of  diet  chiefly)  it  has  become  less  or  has  disappeared.  Indeed, 
epigastric  pain  and  tenderness  are  present  chiefly  in  the 
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subjects  of  neglected  catcarrh,  in  those  who  in  spite  of  advice 
will  take  unsuitable  food,  which  keeps  up  and  aggravates  the 
disease. 

Keflex  pain  in  the  chest  and  between  the  shoulders  is  also 
met  with,  as  in  cases  of  gastric  irritation. 

Nausea  is  a  frequent  symptom.  It  usually  precedes 
vomiting,  but  exists  when  no  vomiting  occurs.    The  time  of 


Fio.  29. — Ai-eas  of  tenderness  in  chronic  gastric  catarrh,  with  dilatation  of  the  stomach, 
following  rheumatic  fever.    Female,  aged  thirty-four  years ;  duration  of  illness,  five  years. 

onset  of  the  nausea  varies ;  it  may  come  on  directly  after 
food  has  been  taken,  but  is  more  commonly  delayed  until  one 
or  two  hours  after  a  meal.  When  it  comes  on  soon  after  a 
meal  it  is  so  distressing  as  to  prevent  the  patient  from  eating 
any  more  food,  but  the  nausea  later  developed  may  be  only  a 
momentary  symptom  passing  off  without  vomiting. 

Vomiting  is  a  symptom  never  absent  in  the  course  of  cases 
of  chronic  catarrh.  It  varies  in  intensity.  A  not  uncommon 
history  is  for  the  patient  to  have  attacks  of  vomiting  at 
varying  intervals  during  a  long  period,  it  may  be  sLx  months, 
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a  year,  or  longer.  During  this  time  there  are  periods  when  the 
vomiting  is  more  frequent,  perhaps  once  a  clay  or  once  in  two 
days,  and  it  may  eventually  occur  after  every  meal  or  be  excited 
by  the  patient  himself  It  is  often  during  those  attacks  or 
subacute  exacerbations  of  the  disease  that  the  patient  seeks 
medical  relief  The  vomiting  is  in  relation  to  food,  it  occurs 
after  a  meal,  and  is  frequently  to  be  ascribed  to  some  particular 
indiscretion  in  diet.  In  very  frequent  vomiting  it  occurs 
almost  directly  after  a  meal,  but  more  usually  at  an  interval  of 
half  an  hour  to  two  hours.  The  vomiting  act  when  complete 
is  not  usually  succeeded  by  much  retching,  but  gives  relief  to 
the  symptoms  produced  by  the  meal.  Morning  vomitmg  may 
occur,  both  in  alcoholic  and  non-alcoholic  subjects. 

Even  when  vomiting  is  not  a  prominent  symptom,  eructa- 
tions of  small  quantities  of  liquid  and  of  gas  are  common,  due 
to  the  irritability  of  the  stomach  in  the  presence  of  slowly 
digesting  or  of  undigested  food. 

Character  of  the  Vomited  Matters. — The  vomited  matters 
in  chronic  gastric  catarrh  vary  somewhat  in  composition. 
Their  chief  characteristics  are  that  they  contain  unpigmented 
mucus,  and  a  deficiency  of  hydrochloric  acid.  A  typical 
example  of  vomited  matters  in  this  condition  has  already  been 
discussed  (p.  141).  The  mucus  varies  in  amount;  in  some 
cases  it  is  so  abundant  that  the  vomited  matters  are  ex- 
ceedingly tenacious,  and  cannot  readily  be  poured  from  one 
vessel  to  another,  a  little  liquid  being  enclosed  between  the 
masses  of  mucus.  In  other  cases  it  is  much  less  in  amount, 
consisting  only  of  a  few  pellets  of  glairy  mucus  floating  in  the 
liquid.  It  may  be  absent  from  the  vomit,  even  in  cases 
where  some  mucus  is  obtainable  by  washing  out  the  stomach. 
In  the  later  stages  of  chronic  catarrh,  when  there  is  atrophy, 
mucus  may  be  absent  both  in  the  vomit  and  in  the  stomach ; 
mucin  is  no  longer  produced  by  the  goblet  cells  of  the  mucous 
membrane.  Microscopically,  besides  the  strings  of  mucus,  a 
few  leucocytes  are  seen,  and  in  many  specimens  goblet  cells 
of  the  mucous  membrane,  showing  a  greater  or  less  degree  of 
degeneration.  Particles  of  food  (coagula  of  milk,  etc.)  are 
present,  and  there  may  be  bacteria.  Eed  blood  corpuscles 
are  sometimes  seen,  even  when  there  is  no  naked-eye  evidence 


2  56      MECHANICAL  AND  ACTIVE  CONGESTION. 


of  blood.  Mucus  may  be  found  in  some  instances  in  the  vomit, 
and  yet  not  come  from  a  catarrhal  stomach.  This  occurs  in 
cases  of  pulmonary  tuberculosis  and  bronchitis,  in  which  the 
sputum  is  swallowed.  The  pigmentation  of  the  mucus,  and  the 
nummulated  character,  as  well  as  the  large  number  of  pus-cells 
present,  giving  the  mucus  a  yellow  or  greenish  colour,  will 
serve  to  distinguish  swallowed  sputum  from  the  mucus  in 
cases  of  gastric  catarrh. 

The  reaction  of  the  vomit  may  be  slightly  acid,  neutral, 
or  faintly  alkaline ;  when  there  is  bacterial  fermentation,  it 
may  be  strongly  acid,  but  this  is  rare.  The  diminished 
acidity  of  the  gastric  contents  may  be  in  part  due  to  the 
excess  of  alkaline  mucus  present ;  but  in  some  cases  mucus 
is  absent,  and  the  liquid  still  be  alkaline.  Tests  applied 
to  the  liqu.id  (see  p.  125  and  141)  show  that  there  is  a  great 
diminution  in  the  amount  of  free  acid  present,  and  that  free 
hydrochloric  acid  may  be  absent.  Cases  of  catarrh  which 
show  a  large  degree  of  acidity  of  the  vomit  are  always  cases 
where,  from  bacterial  fermentation  in  a  dilated  stomach,  organic 
acids  (lactic,  butyric,  acetic)  are  formed  in  excess.  Catarrh  in 
a  dilated  stomach  is  not  an  imcommon  event. 

The  presence  of  digestive  ferments  in  the  vomit  is  deter- 
mined in  the  manner  previously  described  (Chapter  V.).  In 
mild  cases,  and  in  those  of  not  long-standing,  as  well  as  in  the 
convalescent  stage  of  the  acuter  forms  of  the  disease,  pepsin 
is  found,  and  is  active,  as  in  the  case  recorded  previously 
(p.  141),  and  pepsin  may  be  present  even  although  the  hydro- 
chloric acid  is  greatly  diminished  in  quantity.  According  to 
Boas,  pepsin  may  disappear,  and  only  pepsinogen  be  present, 
being  brought  into  activity  by  the  addition  of  hydrochloric  acid. 
The  "curdling  ferment  appears  to  be  the  last  to  disappear  in 
cases  of  catarrh  (Boas). 

In  moderate  cases,  the  products  of  digestion  (albumoses 
and  peptone)  and  a  large  quantity  of  undigested  food  may  be 
found  in  the  vomit  a  long  time  after  a  meal,  even  oi  the 
simplest  kind.  In  the  later  stages  of  catarrh,  and  m  subacute 
cases,  there  may  be  practically  no  sign  of  digestion  of  the  food, 
wliich  is  vomited  in  the  same  condition  as  swallowed  (p.  2b»). 

The  examination  of  the  vomited  matters  in  cases  of  gastric 
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catcarrh  is  therefore  all-important.  Knowing  the  character  of 
the  previous  meal,  and  the  time  elapsing  between  the  meal 
and  vomiting,  a  fairly  accurate  estimate  is  obtained  of  the 
process  of  digestion  in  the  organ,  of  the  activity  of  the  secretion 
of  gastric  juice,  and  of  the  degree  of  inflammation  as  estimated 
by  the  amount  of  mucus  and  of  the  hydrochloric  acid. 

Test-vieals. — Similar  information  may  be  obtained  by  means 
of  a  test-meal  (p.  149),  and  when  there  is  no  vomiting  this 
method  is  to  be  employed  to  determine  the  degree  of  deteriora- 
tion in  the  functions  of  the  stomach.  Ewald's  test-breakfast 
or  Leube's  simple  meat  meal  may  be  used,  or  one  consisting 
of  half  a  pint  of  boiled  milk  and  the  finely  coagulated  whites 
of  two  eggs  {loc.  cit.),  the  stomach  contents  being  removed  in 
one  to  two  hours. 

Hmmatemesis. — In  gastric  catarrh  there  is  no  profuse 
haematemesis ;  but  not  infrequently  blood  is  present  in  the 
vomited  matters,  sometimes  only  in  streaks,  sometimes  to  the 
extent  of  two  or  three  ounces.  As  a  rule  the  blood  is  red, 
not  discoloured  or  tarry.  The  heematemesis  is  not  frequent, 
perhaps  occurring  once  or  twice  in  the  course  of  the  illness. 
When  blood  is  present  only  in  streaks,  it  is  usually  associated 
with  violent  retching,  as  in  other  conditions,  e.g.  the  retching 
produced  by  violent  and  prolonged  coughing,  and  that  accom- 
panying sea-sickness.  In  the  larger  degrees  of  haematemesis 
occurring  in  catarrh,  an  erosion  of  the  mucous  membrane  is 
usually  present,  or  the  form  of  pitting  described  as  occurring  in 
mechanical  congestion  of  the  organ  (see  p.  229,  and  Fig.  19, 
p.  230).  Erosions  are  not  uncommon  in  gastric  catarrh,  but 
they  rarely  lead  to  profuse  ha3matemesis ;  and  when  a  profuse 
hajmatemesis  occurs  in  the  course  of  gastric  catarrh  it  is 
indicative  of  ulcer  of  the  stomach,  or  it  may  be  of  some 
disease  of  the  body  other  than  the  stomach  (see  Htematemesis, 
Chapter  XIII.). 

Flatulence  is  a  frequent  symptom,  and  is  due  to  one  or 
other  of  these  causes  previously  discussed  (p.  161).  When 
a  prominent  symptom,  it  usually  occurs  in  association  with 
dilatation  of  the  organ,  and  the  gas  may  either  be  regurgitated 
from  the  small  intestine,  or  it  may  be  formed  in  the  stomach  by 
bacterial  fermentation  of  the  food,  an  occurrence  predisposed 
17 
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to  by  the  deficiency  of  hydrochloric  acid.  The  degree  of 
flatulence  varies  greatly  in  different  cases,  but  it  is  not 
commonly  the  chief  symptom  complained  of. 

Dilatation  of  the  stomach  is  frequently  present.  Its  signs 
and  symptoms  are  discussed  in  Chapter  XV. 

The  symptoms  directly  referable  to  the  stomach  are  of 
chief  importance  in  gastric  catarrh  ;  but  there  are  others  which, 
in  association  with  the  stomach  symptoms,  are  of  value  in  the 
recognition  of  the  disease. 

In  chronic  gastric  catarrh  there  is  no  fever,  and  the 
onset  of  fever  is  to  be  attributed  to  some  other  condition 
than  that  of  the  stomach. 

The  face  is  frequently  pale,  sallow,  and  of  an  earthy  com- 
plexion, especially  in  subacute  gastric  catarrh.  It  is  not 
usually  expressive  of  pain,  except  during  the  distress  caused 
by  a  meal,  but  tends  to  become  somewhat  anxious  looking  in 
cases  of  long-standing. 

Appetite. — Although  the  appetite  in  chronic  gastric  catarrh 
is  somewhat  variable,  it  is  usually  diminished,  and  in  cases  of 
long-standing,  as  in  the  subacute  exacerbations  of  the  disease, 
it  is  greatly  diminished,  and  there  may  be  profound  anorexia. 
In  the  early  stage  of  the  disease,  the  appetite  is  not  materially 
affected,  and  in  cases  of  "  acid "  catarrh  it  may  even  be 
increased  for  a  time.  In  some  cases  there  is  a  morbid 
craving  for  unsuitable  and  irritating  articles  of  diet.  When 
atrophy  of  the  mucous  membrane  is  present  the  appetite  is 
always  diminished. 

Thirst  may  be  complained  of  in  subacute  catarrh,  but  it 
is  usually  absent  in  the  chronic  disease.  When  dilatation  of 
the  stomach  is  present  it  may  also  be  observed. 

The  tongue  in  chronic  gastric  catarrh  is  usually  coated 
with  a  thick,  white,  or  whitish-yellow  fur,  and  the  mouth  has 
a  nasty  clammy  taste ;  the  breath  is  often  offensive.  The 
degree  of  coating  of  the  tongue  varies,  and  is  more  or  less 
dependent  on  the  character  of  the  food  taken,  and  the  delay 
of  food  in  the  organ.  The  tongue  may  be  broad  and  flabby, 
as  in  those  cases  which  arise  in  the  course  of  gastric  insuffl- 
ciency,  but  usually,  and  especially  in  children,  it  shows  the 
sio'ns  of  irritation  in  enlargement  and  reddening  of  the  fungi- 
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form  papilla),  especially  near  the  tip  ("  strawberry- tip "). 
The  fcetor  of  the  breath"  is  due  partly  to  particular  articles  of 
diet  taken,  and  in  some  cases  to  bacterial  decomposition  of  the 
remains  of  the  food  in  the  stomach,  but  in  the  majority  of 
cases  it  is  to  be  ascribed  to  the  condition  of  the  mouth  itself ; 
to  the  fur  on  the  tongue  and  to  carious  teeth. 

The  lov:eU  are  usually  constipated,  being  opened  once  in 
three  or  seven  days  or  longer,  especially  in  women,  or  opened  only 
when  aperient  medicme  is  taken.  Frequently  mucus  is 
present  in  the  stools,  due  to  the  mucus  from  the  stomach, 
passing,  as  it  usually  does,  undigested  through  the  intestinal 
tract.  The  amount  of  mucus  passed  in  this  way  in  subacute 
cases  may  be  very  great,  long  cylinders  over  two  feet  in 
length  being  found  m  the  motions  (p.  269).  Diarrhoea  may 
be  present,  due  either  to  the  retention  of  scybala  in  the  colon 
or  to  particular  indiscretions  of  diet. 

JJrine. — In  cases  of  subacute  catarrh,  and  especially  in 
cases  of  chronic  catarrh  which  have  been  neglected  and 
aggravated  by  dietetic  indiscretions,  the  urine  is  passed 
in  small  amount,  and  is  not  infrequently  neutral  or 
alkahne  and  cloudy  from  a  deposit  of  phosphates.  No 
albumin  is  present  as  a  rule.  That  this  condition  of  urine  is 
due  to  the  stomach  condition  is  shown  by  the  effect  of  treat- 
ment. By  the  prescription  of  a  simple  and  suitable  diet 
and  of  acids  after  meals,  the  urine  increases  in  quantity,  be- 
comes acid,  and  although  it  may  for  a  time  show  an  excess  of 
phosphates  by  the  boihng  test,  this  soon  disappears,  and  it 
then  does  not  show  any  difference  from  the  normal.  In 
some  of  these  cases,  however,  there  is  a  continued  diminution 
in  the  excretion  of  chlorides  as  in  the  case  of  gastric  irritation 
(p.  118). 

Nutrition  of  the  Body. — In  the  majority  of  cases  of 
chronic  catarrh  there  is  wasting,  which  is  well  -  marked  if 
the  condition  is  subacute  or  if  there  are  subacute  exacerbations. 
The  wasting  may  be  continuous  if  the  disease  is  neglected  or  the 
treatment  injudicious,  but  it  has  this  distinguishing  feature,  that 
suitable  treatment  soon  enables  the  patient  to  regain  weight. 
Indeed,  with  many  cases  of  catarrh,  the  following  history  is  a 
very  common  one :  a  more  or  less  steady  fall  in  weight,  then 
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by  suitable  dietetic  and  medicinal  treatment  a  recovery  of  the 
weight;  the  patient  now  feeling  better  commits  dietetic  in- 
discretions and  a  loss  of  weight  ensues,  which  is  regained  by 
treatment.    So  the  condition  goes  on. 

Eepeated  vomiting  in  the  subacute  attacks,  and  the 
voluntary  starvation  adopted  by  the  patient  as  a  means  of 
relief,  also  aid  in  some  cases  the  loss  of  weight.  Catarrh  of 
the  small  intestine  is  not  infrequently  associated  with  gastric 
catarrh,  and  exercises  a  profound  influence  not  only  on  the 
process  of  digestion  in  the  small  intestine,  but  on  the  absorp- 
tion of  the  digested  products.  In  such  cases,  wasting  may 
for  a  time  be  a  well-marked  symptom.  In  gastric  catarrh, 
supervening  in  the  course  of  chronic  pulmonary  tuberculosis 
and  chronic  Bright's  disease,  especially  the  granular  contracted 
kidney,  wasting  is  a  prominent  symptom,  and  in  chronic 
Bright's  disease  the  gastric  condition  may  almost  completely 
mask  the  renal,  which  is  the  more  serious. 

Nervous  symptoms,  which  have  already  been  fully  dis- 
cussed (Chapters  VI.  and  VII.)  may  be  associated  with  chronic 
gastric  catarrli.  Besides  suffering  from  vertigo,  patients  not 
infrequently  get  into  a  desponding,  often  melancholic  condition. 

Coxtrse  ami  Duration.  —  The  course  of  uncomplicated 
chronic  gastric  catarrh  is  a  very  varying  one.  The  most 
usual  course  is  for  a  patient  to  have  symptoms  for  a  certain 
period,  six  or  eight  months,  and  then  by  treatment  to  have 
an  intermission,  during  which  time  by  care  iir  the  diet 
and  the  mode  of  living,  there  is  more  or  less  complete 
relief ;  but  a  return  of  the  symptoms  is  very  apt  to  occur,  it 
may  be  after  a  year  or  several  years'  intermission,  and  is  to  be 
ascribed  either  to  a  particular  dietetic  indiscretion  (alcohoHc 
drinks,  tea,  or  large  and  unsuitable  meals)  or  to  a  change  of 
the  mode  of  living,  as  in  going  from  one  country  to  another,  or 
removing  from  the  country  to  town ;  precisely  as  in  gastric 
irritation.  In  the  young,  the  course  of  uncomplicated  gastric 
catarrh  depends  almost  solely  on  the  treatment  and  on  the 
care  with  which  the  patient  keeps  within  the  range  of 
his  digestive  possibilities.  In  the  middle-aged  and  in  the 
old,  on  the  other  hand,  chronic  gastric  catarrh  runs  a  much 
longer  course,  owing  to  its  being  less  amenable  to  treat- 
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ment.  In  gastric  catarrh  complicated  by  tuberculosis  or  by 
chronic  Bright's  disease,  the  course  is  frequently  a  prolonged 
one,  and  is  apt,  even  if  held  in  check  by  appropriate  treatment, 
to  lead  to  permanent  gastric  insufBciency,  due  to  degeneration 
of  the  mucous  membrane. 

This  may  also  result  from  uncomplicated  gastric  catarrh, 
and  a  condition  of  what  may  be  called  atrophic  gastric 
catarrh  ensues,  for  which  there  is  no  cure.  Such  patients 
are  permanent  invahds  as  regards  their  digestion,  and  have 
to  Hve  on  a  strictly  regulated  diet  (Chapter  XI.,  Permanent 
Gastric  Insufficiency).  It  is  a  condition  more  common  in  the 
middle-aged  and  in  the  old  than  in  the  young  (see  also 
Atrophy,  p.  280). 

In  subacute  catarrh,  the  disease  may  last  from  onset  to 
cure  for  six  or  twelve  months,  but  it  may  terminate  in  a  per- 
manent injury  to  the  digestive  powers  of  the  organ. 

Prognosis. — The  prognosis  of  uncomplicated  subacute  and 
chronic  gastric  catarrh  in  the  young  is  good.  It  is  the  period 
of  activity,  with  great  resisting  power  of  the  organism  to 
disease.  In  the  middle-aged  and  old  with  settled  habits  and 
with  a  mode  of  life,  difficult  or  perhaps  impossible  to  change ; 
in  catarrh  associated  with  pulmonary  tuberculosis  and  chronic 
Bright's  disease,  the  prognosis  is  not  so  good,  and  depends 
in  great  part  on  the  results  of  initial  treatment.  For  in  such 
cases,  although  a  course  of  treatment  relieves  the  more  severe 
symptoms  and  may  remove  them  altogether,  yet  continuous 
olDservations  have  to  be  made  in  order  to  determine  the 
degree  of  permanent  gastric  insufficiency.  In  such  cases  the 
prognosis  is  aided,  and  may  indeed  be  made  by  means  of  the 
methods  already  described  for  determining  the  activity  of  the 
functions  of  the  stomach. 

Chronic  or  subacute  gastric  catarrh,  associated  with  dila- 
tation of  the  stomach,  is  a  condition  in  which  a  guarded 
prognosis  must  always  be  given.  In  this  case,  again,  the 
results  of  treatment  will  be  frequently  a  reliable  guide. 

Gastric  catarrh  may  also  be  associated  with  carcinoma  of 
the  stomach,  and  sometimes  masks  the  primary  disease.  Such 
cases  are  difficult  and  complicated,  and  are  discussed  later 
(Chapter  XVI.). 
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Diagnosis. — It  will  have  been  seen  from  the  symptoms 
detailed  of  both  affections  that  chronic  gastric  catarrh  bears  a 
close  superficial  resemblance  to  chronic  gastric  irritation ;  and 
their  separation  clinically  might  be  considered  as  unnecessary. 
Yet  since  chronic  gastric  catarrh  is  an  inflammatory  process, 
cases  of  gastric  irritation  cannot  be  included  in  its  range.  By 
some,  indeed,  all  such  cases  are  called  "  dyspepsia,"  a  name 
which  does  not  help  either  clinically  or  pathologicallj^  By 
others,  the  term  dyspepsia  being  retained  for  a  somewhat 
indefinite  class  of  disorders,  most  of  the  cases  described  under 
the  heading  of  gastric  irritation  are  placed  under  that  of 
chronic  catarrh.  Although  it  cannot  be  said  that  our  know- 
ledge, clinical  and  pathological,  is  complete  of  such  cases,  yet 
chronic  gastric  catarrh  has  certain  features  which  the  cases 
classed  as  gastric  irritation  do  not  possess.  On  the  other  hand, 
as  has  already  been  fully  explained  in  discussing  the  etiology 
and  symptoms  of  both  conditions,  it  is  evident  that  gastric 
irritation  (which  is  purely  a  clinical  classification  of  cases) 
may  and  does  readily  pass  into  catarrh  or  inflammation,  and 
indeed  what  has  been  described  as  the  permanent  stage  of 
gastric  irritation  is  in  many  cases  a  stage  of  degeneration 
of  the  mucous  membrane  due  to  catarrh.  It  is  difficult  to 
be  sure  of  this,  and  such  cases  present  great  difficulties  in 
their  pathological  explanation.  The  advantage  of  separating 
gastric  irritation  and  gastric  catarrh  clinically  lies  in  the 
fact  that  cases  of  gastric  irritation  are  much  more  amenable 
to  treatment  than  cases  of  catarrh.  Gastric  catarrh  is  indeed 
a  serious  condition,  and  may  lead  to  advanced  degeneration  of 
the  mucous  membrane  of  the  stomach. 

Chronic  gastric  catarrh  is  characterised  by  the  following 
combination  of  symptoms : — 

1.  It  is  essentially  a  chronic  affection,  although  it  may 
have  subacute  exacerbations. 

2.  As  regards  the  symptoms,  epigastric  pain  during  the 
time  food  is  in  the  stomach  and  occasional  vomiting  are  in 
many  respects  diagnostic. 

3.  The  vomited  matters  are  characteristic,  showing  a  diminu- 
tion or  absence  of  hydrochloric  acid,  and  the  presence  of  mucus. 
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4.  By  means  of  a  test-meal,  if  there  is  no  vomiting,  this 
diminution  of  hydrochloric  acid  and  the  presence  of  mucus 
may  be  demonstrated. 

5.  Owing  to  the  weakness  of  the  muscular  wall,  dilatation 
of  the  stomach  is  apt  to  supervene. 

Actual  :pam  in  the  epigastrium,  following  the  ingestion  of 
food,  occurs  in  three  diseases  of  the  stomach — gastritis,  gastric 
ulcer,  and  cancer.  It  is  not  present  in  gastric  irritation, 
except  as  a  very  occasional  event,  and  it  is  absent  in  gastric 
insufficiency;  in  both  these  conditions  the  feeling  in  the 
epigastrium  is  one  of  weight,  of  undue  fulness  and  distention 
rather  than  actual  pain.  In  gastric  ulcer,  uncomplicated  by 
catarrh,  the  pain  after  food  is  locahsed,  sometimes  remarkably 
so,  while  in  gastric  catarrh  it  is  diffused  over  the  whole  stomach 
region.  In  cancer  of  the  organ  the  pain  varies  ;  in  many  cases 
it  has  no  relation  to  food,  but  when  occurring  after  a 
meal  it  is  usually  diffuse.  In  the  fasting  stomach  in  cancer, 
pain  may  be  present;  so  that  in  many  cases  there  is  con- 
tinuous epigastric  pain.  Epigastric  tenderness  is  frequently 
of  aid  in  the  diagnosis.  It  is  absent,  as  a  rule,  in  gastric 
irritation  and  gastric  insufficiency,  but  in  the  former  it  may  be 
present  as  an  occasional  symptom  after  a  meal ;  in  that  case  it 
is  diffuse.  In  gastric  ulcer,  the  tenderness  is  often  remark- 
ably local,  to  the  right  and  above  the  umbilicus  or  just 
below  (1  or  inch)  the  xiphisternal  notch  (Chapter  XV.).  In 
gastric  catarrh,  as  has  been  pointed  out,  tenderness  is  some- 
times absent  even  if  there  is  pain  after  food,  and  when  present 
it  is  diffused  all  over  the  stomach  region,  or  is  limited  to  certain 
areas  (p.  252) ;  it  is  never  localised,  and  repeated  examination 
never  reveals  the  localisation  of  tenderness  in  one  spot,  as  it 
does  in  gastric  ulcer.  In  cancer,  when  a  tumour  is  absent 
(the  presence  of  a  tumour  is  diagnostic.  Chapter  XVI.),  the 
tenderness  may  be  localised,  and  is  frequently  elicited  over  the 
pylorus,  but  it  is  not  so  localised  as  in  ulcer. 

The  vomiting  of  gastric  catarrh  frequently  resembles  that 
of  gastric  irritation  and,  in  subacute  cases,  that  of  gastric  ulcer. 
The  vomiting  in  cancer,  as  in  gastric  insufficiency  (when  it 
occurs),  is  more  commonly  of  that  kind  observed  in  dilated 
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stomach  (Chapter  XIV.).  In  gastric  irritation,  the  vomiting  can 
be  distmgmshed  from  that  of  catarrh ;  it  occurs  after  food,  as 
m  catarrh,  but  is  a  less  frequent  symptom  than  in  the  latter 
disease.  In  gastric  ulcer,  the  vomiting  is  still  more  frequent 
than  in  gastric  catarrh,  and  relieves  the  epigastric  pain. 

Of  more  diagnostic  significance  are  the  characters  of  the 
vomited  matters.  In  catarrh,  the  characteristics  of  the  vomit 
are  the  great  diminution  of  the  amount  of  hydrochloric 'acid 
and  the  presence  of  mucus.  Mucus  is  absent  from  the  vomit 
of  gastric  irritation  and  from  that  of  ulcer  and  cancer,  unless 
catarrh  complicates  these  diseases.  In  gastric  irritation'  and  in 
ulcer,  the  hydrochloric  acid  may  be  in  excess,  in  normal 
amount,  or  in  the  later  stages  of  the  disorder  somewhat 
diminished.  In  cancer  and  great  dilatation  of  the  stomach, 
the  vomit  may  contain  a  diminished  quantity  of  hydrochloric 
acid,  but  it  contains  a  large  excess  of  organic  acids,  chiefly 
lactic.  The  characteristic  of  the  vomit  of  gastric  catarrh 
is  the  presence  of  mucus  with  a  diminished  percentage  of 
hydrochloric  acid,  and  in  severe  cases  the  presence  of  mucus 
in  the  stools,  intestinal  catarrh  being  absent. 

Hccmatemesis  is  not  a  symptom  which  is  present  in  gastric 
irritation  or  insufficiency.  It  may  be  present  in  catarrh,  and 
is  then  usually  slight  in  amount  and  not  often  repeated. 
When  profuse  in  catarrh,  it  may  be  associated  either  with 
portal  obstruction,  as  in  cirrhosis  of  the  liver,  or  in  dilatation 
of  the  right  side  of  the  heart  as  in  mitral  disease,  or,  more 
rarely,  in  chronic  Bright's  disease.  It  may  be  the  result  of  an 
erosion  of  the  mucous  membrane,  and  is  then  slight  in  amount. 
In  ulcer  the  hsematemesis  is  more  profuse,  and  in  cancer  it 
occurs  towards  the  end  of  the  disease,  and  the  blood  is  often 
greatly  altered  (see  Hosmatemesis,  Chapter  XIII.). 

In  many  cases  the  diagnosis  of  gastric  catarrh  is  only 
possible  at  the  time  the  patient  is  seen  by  means  of  a  test- 
meal.  The  utilisation  of  this  method  not  only  shows  the 
diminution  in  the  amount  of  hydrochloric  acid  but  the  pre- 
sence of  mucus,  and  by  it  the  degree  of  damage  to  the  stomach 
can  be  ascertained — viz.  whether  in  addition  to  the  diminution 
in  the  secretion  of  hydrochloric  acid,  pepsin  is  present  during 
digestion,  as  well  as  the  curdling  ferment.     In  intractable 
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cases,  such  an  investigation  as  this  is  of  great  importance  not 
only  for  the  purposes  of  diagnosis,  but  of  treatment.  In  not 
a  few  cases  of  gastric  catarrh,  the  diagnosis  is  evident  from 
a  consideration  of  the  history,  and  from  the  characters  of  the 
vomited  matters  and  of  the  symptoms,  while  others  present  a 
great  difficulty  in  diagnosis  unless  the  test-meal  be  resorted  to. 
Epigastric  tenderness  is  frequently  absent,  and  in  the  later 
stages  when  there  is  degeneration,  pain  may  be  only  slight,  and 
no  mucus  may  be  present  in  the  vomit.  In  these  cases  of 
atrophic  stomach  catarrh  when  first  seen  in  this  state,  a  test- 
meal  remains  the  only  means  of  diagnosing  the  condition 
of  the  stomach,  although  the  previous  history  may  point  to  the 
disease. 

Treatment. — Gastric  catarrh,  being  an  inflammation  of  the 
stomach,  although  chronic  in  its  course,  must  be  treated  like 
other  inflammatory  conditions.  For  an  acute  inflammation, 
rest  is  essential;  for  a  chronic  inflammation,  rest  is  also 
necessary,  and  at  a  certain  period  of  the  disease  stimulation. 
Eest  can  be  given  to  the  stomach  by  means  of  suitable  food, 
food  which  the  disordered  organ  can  digest.  It  can  also  be 
given  medicinally  by  means  of  drugs  (Chapters  X.  and  XI.). 
Although  rest  is  one  of  the  essentials  of  treatment,  and  im- 
portant as  allowing  the  chronic  inflammatory  condition  to 
resolve,  yet  if  food  is  to  be  taken  into  the  organ  and  digested 
without  discomfort,  the  disordered  stomach  must  be  helped. 
For  in  gastric  catarrh,  the  inflammatory  change  leads  to  a  great 
diminution  in  function  of  the  organ ;  a  diminished  secretion 
of  the  gastric  juice,  especially  of  the  hydrochloric  acid,  and  a 
diminished  motor  power  of  the  organ.  As  regards  medicinal 
treatment,  there  is  no  remedy  which  may  be  said  to  be 
universally  beneficial  in  gastric  catarrh,  except  the  mineral 
acids — nitro-hydrochloric  and  hydrochloric ;  these  supply  the 
deficiency  of  the  gastric  juice,  and  thus  aid  the  process  of 
digestion  when  given  shortly  after  meals.  For  stimulation 
of  the  gastric  secretion,  alkalies  before  meals  are  necessary, 
with  or  without  bitters.  Not  uncommonly,  however,  bitters 
irritate  the  stomach  in  gastric  catarrh.  As  sedatives,  morphine, 
opium,  codeine,  cocaine,  and  cannabis  indica  may  be  used 
(Chapters  X.  and  XL). 
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^  In  chronic  gastric  catarrh,  the  regulation  of  the  mode  of 
living  is  of  great  importance;  meals  at  regular  intervals, 
not  late  in  the  evening,  a  moderate  amount  of  exercise 
between  meals,  and  a  period  of  rest  afterwards  are  essential. 
With  subacute  cases  and  in  the  exacerbations  of  chronic  catarrh, 
bodily  and  mental  rest  is  essential  in  the  treatment,  and,  if  not 
obtained,  delay  in  recovery  is  increased.  In  chronic  cases  of 
catarrh,  the  supplementary  methods  of  treatment  (Chapter 
XII.)  are  of  great  use,  viz.  hygienic  treatment,  local  or 
general  massage,  etc. 

Speaking  generally,  it  may  be  said  that  treatment  in  the 
early  stages  of  gastric  catarrh  is  very  beneficial,  as  also  in 
those  cases  where  there  are  attacks  at  intervals.  But  in  the 
later  stages  where  there  is  degeneration  of  the  mucous  membrane, 
no  permanent  cure  is  possible,  although  much  may  be  done  to 
prevent  irritation  of  the  stomach  by  unsuitable  food,  and 
the  patient  may  lead  a  comparatively  healthy  life  although 
his  gastric  digestion  is  deficient. 

Stibacute  Catarrh.  —  This  condition  has  already  been  in 
part  discussed ;  but  it  is  of  such  great  importance  that  a 
short  separate  account  is  necessary. 

Acute  gastritis  is  a  rare  affection  of  the  stomach,  sub- 
acute catarrh  is  by  no  means  uncommon,  and  from  the  severity 
of  its  symptoms  and  its  profound  effect  on  nutrition,  an 
appreciation  of  its  pathology  and  of  its  symptoms  is  of  great 
importance. 

Its  etiological  factors  are  the  same  as  those  of  chronic 
catarrh,  and  it  may  either  be  developed  in  the  course  of 
chronic  catarrh  as  one  of  the  acute  or  subacute  exacerbations 
of  the  disease,  or  it  may  arise  by  itself,  being  unconnected 
with  previous  catarrh,  being  in  some  cases  preceded  by 
occasional  periods  of  gastric  irritation.  The  first  mode  of 
origin  has  been  already  fully  discussed,  the  second  mode  is 
best  illustrated  by  the  case  quoted  below. 

Subacute  catarrh  is  characterised  by  great  epigastric  pain 
following  the  ingestion  of  food ;  a  diffuse  pain,  which  is  only 
relieved  by  vomiting.  Its  origin  is  usually  somewhat  sudden, 
and  epigastric  pain  may  be  the  first  symptom  noted,  followed 
in  a  week  or  more  by  vomiting.    These  symptoms  increase. 
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flatulence  and  nausea  with  profound  loss  of  appetite  and 
occasionally  thirst  appear,  and  the  patient  although  at  first 
partaking  of  an  ordinary  mixed  diet,  gradually  reduces  the 
amount  of  food,  and  leaves  off  the  food  accessories,  until  only 
milk  and  broth  are  taken,  and  even  when  the  patient 
comes  under  observation  this  bland  diet  may  cause  distress 
and  vomiting. 

Dilatation  of  the  stomach  is  a  feature  of  subacute  catarrh, 
which  is  never  absent,  the  organ  extending  to  the  umbilicus 
or  below  it,  and  upwards  into  the  left  axillary  region.  There 
is,  too,  in  many  cases,  great  irritability  of  the  stomach  on  mani- 
pulation. During  palpation  active  contraction  of  the  organ  is 
induced  which  causes  pain  while  reducing  the  size  of  the  organ. 

The  complexion  is  pale,  sallow,  or  even  waxy-looking,  and 
after  the  condition  has  lasted  for  some  months,  there  is  well- 
marked  wasting.  The  bowels  are  usually  constipated,  and 
large  quantities  of  mucus  may  be  present  in  the  stools. 

In  the  stomach  contents,  either  vomited  or  removed 
by  the  aspirator,  there  is  always  an  excess  of  mucus 
and  a  diminished  percentage  of  hydrochloric  acid.  In 
severe  cases,  no  pepsin  or  hydrochloric  acid  appears  to  be 
secreted  at  all ;  in  others  active  pepsin  is  found,  but  a  very 
small  proportion  of  free  hydrochloric  acid.  Bacteria  very 
readily  grow  in  the  liquid  contained  in  the  stomach,  and 
are  frequently  found. 

Course,  Duration,  and  Prognosis. — The  course  is  pro- 
longed. It  may  be  months  before  the  patient  recovers 
sufficiently  to  take  the  soKd  food  of  an  ordinary  diet  without 
pain  or  vomiting.  With  proper  treatment,  however,  these 
patients  recover.  The  course  is  more  prolonged  in  those  of 
middle-age  than  in  young  adults. 

Treatment. — The  treatment  is  that  of  other  acute  gastric 
affections ;  the  relief  of  constipation,  rest  in  bed,  and  rest  for 
the  stomach  either  by  an  initial  period  of  rectal  feeding, 
followed  by  a  bland  diet,  or  by  a  bland  diet  at  first  in  those 
cases  where  the  irritability  of  the  stomach  is  not  extreme 
(Chapters  X.  and  XL). 

As  an  illustration  of  the  disease  the  following  case  may  be 
quoted  (see  also  Chapter  "V.  p.  141,  Case  I.). 
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The  patient,  a  female,  aged  forty-four  years,  by  occupation 
a  cook,  and  not  addicted  to  the  use  of  alchohol  in  any  form, 
came  to  the  hospital  complaining  of  vomiting  and  pain  in  the 
stomach  after  eating  soHd  food. 

The  present  illness  was  of  seven  months'  duration,  and 
began  with  violent  epigastric  pain  after  eating  solid  food. 
This  was  followed  in  a  month  by  vomiting  after  meals,  and 
both  symptoms  have  persisted  and  been  severe,  with  flatulence 
and  occasional  acidity,  up  to  the  date  of  her  application  for 
advice.  A  little  wasting  had  been  observed,  and  the 
menstrual  periods  had  ceased  for  four  months. 

She  has  had  hard  work,  irregular  meals,  and  has  been 
accustomed  to  go  long  hours  without  food.  She  was  subject 
to  "  dyspepsia "  before  she  had  a  set  of  false  teeth,  but  this 
was  some  time  previous  to  her  present  illness. 

The  exaynination  of  her  present  condition  showed  a  deficiency 
in  general  nutrition ;  she  was  pale  and  there  was  myotatic 
irritability  of  the  chest  muscles.  The  body  temperature 
while  under  observation  varied  between  98°  and  99°  F.,  the 
pulse  between  60  and  72,  and  the  respirations  between  20 
and  28.  There  was  no  sign  of  disease  in  any  part  of  the 
body  other  than  in  the  stomach,  and  the  urine  contained  no 
albumin  or  sugar,  although  it  varied  greatly  in  specific 
gravity  (1006-1030),  and  showed  an  occasional  excess  of 
phosphates. 

Digestive  System. — There  was  almost  complete  loss  of 
appetite,  and  thirst  was  well  marked.  The  tongue  was 
covered  with  a  thick  brownish-yellow  fur,  and  was  not  flabby 
or  tooth  indented.  The  upper  teeth  were  absent  and  replaced 
by  a  false  set,  the  lower  teeth  were  in  a  bad  condition,  de- 
cayed and  broken.  There  was  sharp  intermittent  pain  in 
the  upper  part  of  the  abdomen  every  five  minutes,  with  the 
sensation  of  contraction  and  of  a  "  ball  in  the  stomach."  This 
pain  was  increased  by  locomotion,  by  micturition,  and  by 
constipation.  There  was  flatulence,  and  the  thick  fluid 
removed  from  the  stomach  on  admission  consisted  of  ropy 
mucus,  with  a  small  quantity  of  alkaline  turbid  hquid  con- 
taining no  pepsin  and  no  peptones,  but  some  coagulable  albumin, 
and  on  microscopical  examination  showing  numerous  bacteria. 
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The  bowels  were  gi-eatly  confined,  and  small  stools  were 
removed  by  enemata.  They  consisted  of  hard  yellow  faecal 
matter  and  long  strings  of  translucent,  unpigmented  mucus, 
enclosing  a  few  particles  of  faecal  matter.  On  microscopical 
examination,  the  cylinders  of  mucus  were  seen  to  be  laminated 
and  to  contain  a  few  granular  cells.    There  was  no  blood. 

Physical  Examination. — There  were  no  abnormal  signs  in 


Fio.  30.— Diagram  of  the  physical  sigus  in  subacute  catarrli.  Below  the  dilated  stomach  on 
the  right  was  a  prominence  due  to  the  distended  Cfficum,  and  on  the  left  a  similar  one  due 
to  the  distended  sigmoid  flexure. 

the  chest.  The  liver  and  spleen  were  not  enlarged,  and  there 
was  no  solid  tumour  in  the  abdomen. 

The  physical  signs  showed  a  dilated  stomach,  a  distended 
caecum  and  a  distended  sigmoid  flexure,  as  seen  in  the  ac- 
companying diagram  (Fig.  30). 

The  lower  edge  of  the  stomach  could  be  felt  as  a  rounded 
mass  two  inches  below  the  umbilicus,  and  this  edge  could  be 
traced  to  the  left  hypochondrium,  but  became  ill-defined  on 
the  right  side.  The  caecum  was  detected  as  a  rounded  and 
tympanitic  prominence  in  the  right  iliac  region,  and  the 
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sigmoid  flexure  showed  a  similar  prominence  on  the  left  side. 
Manipulation  of  the  stomach  caused  active  peristalsis  of  the 
organ  with  the  characteristic  pain  previously  described,  and 
there  was  diffuse  tenderness  all  over  the  stomach  reo-ion 

Course  and  Treatment. — The  patient  rapidly  improved 
under  treatment.  She  had  complete  rest  in  bed,  and  was 
fed  solely  per  rectum  (Chapter  XI.)  for  thirteen  days.  Feeding 
by  the  mouth  was  then  carefully  begun.  The  irritability  of 
the  stomach  disappeared;  the  organ  diminished  in  size,  and 
by  the  time  the  patient  left  the  hospital  she  was  taking  a 
modified  ordinary  diet  without  discomfort. 

Eemarlcs. — In  this  case,  which  is  a  typical  one,  the  etio- 
logical factors  of  the  catarrh  were :  (1)  a  previous  gastric 
irritation  caused  by  improper  mastication  of  the  food;  (2)  the 
irregular  mode  of  life — a  life  of  hard  work,  irregular  meals, 
and  long  hours  without  food ;  (3)  the  age  of  the  patient. 
Alcohol  was  not  a  factor,  as  the  patient  was  nearly  a  teeto- 
taller. 

The  diagnosis  of  the  catarrh  rested  on  the  following 
points  : — 

1.  The  relation  of  great  and  diffuse  epigastric  pain  and 
vomiting  to  the  ingestion  of  food. 

2.  The  xDresence  of  mucus  in  the  stomach  and  in  the 
stools. 

3.  The  absence  of  pepsin  and  hydrochloric  acid  from  the 
stomach  contents. 

4.  The  dilatation  and  condition  of  irritability  of  the  organ. 


CHAPTER  IX. 


GASTEITIS  TOXICA  (TOXIC  GASTEITIS)— GASTEITIS 
MYCOTICA  (INFECTIVE  GASTEITIS)— ATKOPHY 
AND  DEGENEEATIOF  OE  THE  STOMACH. 

Two  other  forms  of  gastritis  reniain  to  be  described :  in  one 
(toxic  gastritis),  the  exciting  causes  are  chemical  poisons  taken 
into  the  stomach ;  in  the  other  (infective  gastritis),  the  stomach 
waU  is  invaded  by  pathogenous  bacteria,  which  enter  either 
from  the  interior  of  stomach,  or  proceed  from  an  infective 
focus  in  the  body. 

Toxic  Gastritis. 

A  variety  of  poisons  when  swallowed  act  directly  on  the 
alimentary  tract,  and  most  violently  on  the  parts  with  which 
they  come  into  direct  contact,  viz.  the  mouth,  pharynx,  larynx, 
oesophagus,  and  stomach.  As  regards  the  oesophagus  and 
stomach,  their  effects  are  important  since  when  not  im- 
mediately fatal,  they,  in  many  instances,  cause  considerable 
injury  to  the  mucous  membrane  and  lead  to  permanent 
disorder  of  digestion  or  to  stricture. 

These  poisons  may  be  classed  as  follows : — 

1.  Concentrated  mineral  acids :  sulphuric,  hydrochloric, 
nitric. 

2.  Caustic  alkahes  :  chiefly  potash. 

3.  Organic  bodies :  oxalic  acid,  carbolic  acid,  nitrobenzol. 

4.  Inorganic  bodies :  arsenious  acid,  corrosive  sublimate, 
potassium  chlorate,  potassium  cyanide,  and  phosphorus. 

Of  these  poisons,  phosphorus  has  an  action  differing 
somewhat  from  the  rest,  inasmuch  as  its  corrosive  action  on 
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the  mucous  membrane  is  not  so  evident.  The  mucous 
membrane  may  show  congested  areas,  but  the  chief  change 
is  one  discovered  microscopically,  and  consists  in  a  fatty 
degeneration  not  only  of  the  epithelial  lining  but  of  the 
cells  of  the  secretory  glands ;  this  change  may  extend  to  the 
submucous  and  to  the  muscular  coat. 

The  other  poisons  mentioned  act  either  as  corrosives  or  as 
great  irritants.  Their  primary  effect  is  to  destroy  portions  of 
the  mucous  membrane,  the  extent  of  destruction  being  dependent 
on  the  amount  of  poison  taken,  and  the  quantity  of  food  in 
the  stomach  at  the  time.  Mineral  acids  and  caustic  alkalies 
produce  the  greatest  destruction;  and  the  inflammation 
produced  by  mineral  acids  is  much  greater  than  that  produced 
by  oxalic  acid,  corrosive  sublimate,  carbolic  acid,  and 
arsenic.  Around  the  areas  of  the  mucous  membrane  actually 
destroyed  by  the  corrosive,  there  is  intense  inflammation, 
which  is  shown  by  a  swelling  and  reddening  of  the 
mucous  membrane,  and  by  the  extravasation  of  blood  to  a 
greater  or  less  extent,  the  blood  rapidly  becoming  blackened. 
If  the  inflammation  is  not  so  great,  an  excessive  secretion  of 
mucus  occurs,  and  the  condition  of  the  mucous  membrane  is 
similar  to  that  already  described  in  acute  gastritis.  Both  in 
acute  gastritis  and  in  toxic  gastritis  there  are  irritants  which 
produce  the  inflammation,  but  in  the  former  case  the  irritants 
are  not  so  powerful  as  in  the  latter. 

Cases  of  toxic  gastritis  come  under  the  charge  of  the 
physician  in  their  early  and  acute  stage  and  in  the  stage  of 
recovery,  when  the  acute  inflammation  has  subsided,  and  there 
are  anatomical  changes  in  the  mucous  membrane,  which  are  the 
cause  of  grave  disorder  of  digestion. 

1.  In  the  parts  most  acted  upon  by  the  poison  ulcers  are 
found,  superficial  and  deep.  The  locality  in  which  they  are 
found  varies ;  sometimes  at  the  cardiac  orifice  or  in  the  central 
region  of  the  stomach,  sometimes  in  the  pyloric  region  and  at 
the  pylorus.  By  healing  and  the  formation  of  a  contracting 
scar  the  organ  is  distorted,  or  when  this  occurs  at  the  pylorus, 
obstruction  is  produced,  leading  to  great  dilatation  of  the  organ 
(Chapter  XV.  p.  382,  and  Chapter  XVI.  p.  441). 

2.  In  the  parts  of  the  mucous  membrane  not  directly 


PATHOLOGICAL  ANATOMY. 


273 


affected  by  the  concentrated  poison,  chronic  intiammation 
is  seen  to  a  greater  or  less  extent.  These  have  been  already 
described  (Chapter  VIII.  p.  237).  It  is  only  necessary  to  repeat 
that  there  is  congestion  and  an  excessive  secretion  of  mucus, 
leading  eventually  to  an  extensive  fibrosis  of  the  mucous 
membrane  and  even  of  the  submucous  and  muscular  coats,  and 
to  the  degeneration  of  the  secretory  glands.  The  fibrosis 
frequently  leads  to  a  polypoid  condition  of  the  mucous 
membrane  {itat  mamelloni),  especially  of  the  pyloric  region, 
and  even  when  there  is  no  pyloric  obstruction  the  organ 
may  be  dilated  to  a  greater  or  less  extent  as  well  as 
cirrhosed.  Small  cysts  are  not  infrequently  found,  and  they 
may  be  extremely  numerous. 

These  changes  in  the  stomach  are  not  infrequently  associ- 
ated with  similar  changes  in  parts  of  the  oesophagus  and 
small  intestine. 

Symptoms. — The  symptoms  referable  to  the  poisonous 
effects  of  these  toxic  agents  on  the  stomach  come  within  the 
domain  of  toxicology.  They  may,  however,  be  said  to  resemble 
those  of  acute  gastritis,  except  that  they  are  more  pronounced ; 
the  pain  is  greater,  the  vomiting  is  more  frequent  and  the 
retching  violent,  intensifying  the  pain.  There  is  acute  epi- 
gastric tenderness  diffused  over  the  stomach  region,  and  there 
may  be  the  signs  of  peritonitis.  The  appetite  is  lost,  and 
intense  thirst  is  frequently  present.  Symptoms  of  collapse 
are  constantly  observed  and  are  shown  by  bodily  weakness,  a 
cold,  clammy  skin,  and  a  small  rapid  pulse.  Giddiness  is  a 
frequent  symptom  after  the  primary  effect  of  the  poison 
has  passed  off.  Albuminuria  and  haematuria  are  not  un- 
common. 

The  characters  of  the  vomited  matters  are  of  great  import- 
ance. They  may  consist  of  the  ordinary  food  contents  of  the 
stomach,  with  perhaps  a  great  amount  of  mucus,  or  they  may 
be  strongly  acid  or  alkaline,  or  contain  more  or  less  altered 
blood. 

Strongly  acid  vomit  may  be  due  to  poisoning  by  the  mineral 
acids  or  oxalic  acid:  for  the  tests  distinguishing  this  from 
cases  of  very  acid  vomit  due  to  diseases,  see  Chapter  V. 
Strongly  alkaline  vomit  never  occurs  in  disease ;  it  is  always 
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a  sign  of  poisoning.  In  the  case  of  poisoning  by  arsenic,  tartar- 
emetic,  phosphorus,  and  carbolic  acid,  the  reaction  of  the  vomit 
may  not  differ  from  normal. 

The  presence  of  blood  in  the  vomit  may  be  due  to 
poisoning  by  the  mineral  acids  or  the  caustic  alkalies,  by 
arsenious  acid,  corrosive  sublimate,  and  sometimes  by 
phosphorus.  With  mineral  acids,  the  blood  is  tarry; 
with  the  caustic  alkalies,  brown  or  black,  and  mixed  with  a 
very  tenacious  mucus ;  with  arsenic,  corrosive  subhmate,  and 
phosphorus,  the  blood  may  be  red. 

Besides  the  symptoms  above  enumerated  there  are  others 
of  a  distinguishing  quality,  viz.  a  burning  sensation  in  the 
mouth  and  throat,  and  in  the  chest,  and  great  pain  on 
swallowing  liquids  or  solids.  The  stains  of  the  poison  may 
be  found  on  the  lips,  tongue,  cheeks,  or  fauces.  With  tartar- 
emetic,  and  especially  with  corrosive  subHmate,  there  is  a 
metallic  taste  in  the  mouth.  There  are  laryngeal  symptoms, 
suffocative  cough  and  dyspnoea,  in  cases  of  poisoning  by  the 
mineral  acids,  oxalic  acid,  and  the  caustic  alkalies.  Diarrhoea 
is  present  in  poisoning  by  arsenic,  corrosive  sublimate,  tartar- 
emetic,  and  phosphorus,  but  is  absent  in  poisoning  by  the 
mineral  acids,  carbolic  acid,  and  oxalic  acid. 

Course  and  Duration. — When  the  patient  does  not  die 
from  the  immediate  effects  of  the  poison,  i.e.  within  a  fortnight, 
the  case  then  progresses  as  one  of  acute  or  subacute  gastritis, 
the  irritability  of  the  organ  with  vomiting  of  mucus  and 
epigastric  pain  being  well  marked.  The  subacute  or  acute 
symptoms  may  completely  disappear  and  recovery  take  place, 
but  inasmuch  as  the  effect  on  the  mucous  membrane  may  have 
been  primarily  great,  a  permanent  gastric  disorder  may  be 
left.  In  mild  cases  this  disorder  takes  the  form  of  a  chronic 
gastric  catarrh  with  subacute  exacerbations ;  in  others,  where 
there  is  much  destruction  of  the  mucous  membrane,  ulceration  is 
produced,  and  there  are  the  signs  of  gastric  insufficiency  with 
chronic  congestion.  The  ulcer  may  be  at  the  cardiac  or  pyloric 
end  of  the  organ,  and  presents  the  same  signs  as  the  chronic 
ulcer  of  the  stomach  (Chapter  XV.).  It  may  heal  and  lead  to 
stricture  of  the  cardia  or  of  the  pylorus.  The  duration  of  such 
cases  is  prolonged  and  there  may  be  no  recovery,  and  the 
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patient  dies  of  inanition  or  of  some  intercurrent  affection, 
pneumonia  or  tuberculosis. 

Diagnosis. — Apart  from  its  legal  importance,  the  diagnosis 
of  cases  of  poisoning  in  which  the  stomach  is  affected  is  of 
great  importance  to  the  practitioner,  inasmuch  as  the  life  of 
the  patient  frequently  depends  on  early  recognition  and  early 
treatment.  The  practitioner  may  be  called  for  the  first  time 
to  see  a  patient  with  severe  vomiting,  perhaps  of  blood ;  and 
in  such  cases  the  absence  of  poisoning  must  be  proved  to  his 
own  satisfaction.  In  many  cases  there  is  no  doubt  of  the 
diagnosis  of  poisoning  from  information  supplied  either  by  the 
patient  himself  or  the  friends,  or  by  the  presence  of  stains  on 
the  clothes  worn  or  on  the  bed-clothes,  or  of  stains  and 
excoriations  of  the  lips,  mouth,  and  fauces.  As  a  rule,  from 
the  characteristic  signs  already  described  as  referable  to  the 
stomach,  there  is  but  little  difficulty  in  the  diagnosis  of  severe 
vomiting  due  to  poisoning  by  the  mineral  acids,  caustic 
alkalies,  or  by  carbolic  acid.  ISTor  is  there  much  difficulty  in 
the  diagnosis  of  most  of  the  cases  when  they  are  acute; 
they  originate  suddenly,  they  occur  after  a  meal  or  after 
something  drunk,  and  a  suspicion  of  the  cause  of  the  illness 
is  soon  settled  by  a  chemical  analysis  of  the  egesta  or  the 
stools.  But  there  are  three  classes  of  cases  which  are  some- 
times met  with,  and  which  require  great  care  in  diagnosis. 
These  are  cases  of  poisoning  by  foods,  and  chronic  arsenical  and 
antimonial  poisoning. 

Ghronic  antimonial  poisoning  is  usually  homicidal.  The 
repeated  administration  of  small  doses  of  tartar-emetic  produces 
the  well-known  effects  of  the  drug,  viz.  nausea,  vomiting  (with- 
out hsematemesis),  diarrhoea,  tenesmus  and  great  prostration, 
which  may  end  in  death.  The  presence  of  diarrhoea  and 
tenesmus  distinguishes  the  condition  from  cases  of  subacute 
gastritis,  in  which  there  is  constipation  as  a  rule,  and  a  chemical 
examination  of  the  faeces  or  vomit  decides  the  question. 

Chronic  arsenical  poisoning  is  not  infrequently  observed.  It 
may  occur  from  continuous  medicinal  administration,  but  is 
more  usually  seen  in  those  in  whose  occupation  arsenic  is 
handled,  e.g.  in  arsenic  factories,  in  the  manufacture  of  wall- 
papers and  of  artificial  flowers,  and  in  chromo-printing.  With 
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the  symptoms  referable  to  the  stomach,  such  as  nausea,  occasional 
vomiting,  attacks  of  epigastric  pain,  and  occasionally  epigastric 
tenderness,  there  are  other  characteristic  symptoms.  Diarrhoea 
or  the  frequent  jDa-ssage  of  small  motions  not  infrequently 
tinged  with  blood  may  occur,  but  is  not  continuous.  There  are 
the  symptoms  of  coryza  with  a  dry  tongue  and  throat, 
associated  with  thii-st ;  these  are  often  the  first  signs.  There 
is  a  characteristic  eruption  either  on  the  face,  the  hands  or  the 
scrotum,  and  there  may  be  a  generahsed  eruption  resembling 
eczema.  One  or  other  of  these  symptoms  is  rarely  absent,  and 
with  the  bodily  prostration,  the  headache  or  the  supervention 
of  peripheral  neuritis  serves  to  distinguish  the  cases  from  that 
of  any  subacute  or  chronic  gastric  disorder. 

In  the  homicidal  cases  of  chronic  antimonial  and  arsenical 
poisoning,  the  diagnosis  of  typhoid  fever  has  been  made,  usually 
by  the  homicide  himself.  Such  cases  are  readily  distinguished 
from  typhoid  fever  by  the  absence  of  the  characteristic  febrile 
rise  of  temperature,  of  the  eruption  and  of  enlargement  of 
the  spleen. 

Poisoning  hy  Foods. — It  is  impossible  here  to  discuss  all  the 
a,spects  of  poisoning  by  foods,  but  some  notice  of  it  is  necessary, 
since  the  chief  early  symptoms  are  referable  to  the  gastro- 
intestinal tract.    The  poisoning  by  food  under  consideration 
is  that  which  occurs  as  the  result  of  eating  food,  usually 
prepared  food,  which  has  undergone  bacterial  decomposition 
with  the  formation  of  chemical  poisons.    In  other  cases  the 
poisoning  appears  to  be  due,  not  so  much  to  the  bacterial 
chemical  products  present  in  the  food  when  eaten,  but  to  the 
bacteria  themselves,  which  develop  in  the  gastro-uatestinal  tract 
and  act  as  virulent  poisons.    Indeed,  such  cases  may  show  an 
incubation  period,  and  are  really  to  be  considered  as  a  bacterial 
infection  of  the  gastro-intestinal  tract.    Death  may  occur  m 
both  kinds  of  poisoning,  and  in  the  chemical  form  it  may  be 
rapid     By  far  the  greater  number  of  cases  arise  from  pork, 
either  pickled,  or  in  the  form  of  pie  or  ham.    The  next  most 
numerous  cases  arise  from  tinned  foods— salmon,  sardmes,  and 

^"""^The  symptoms  are  those  of  irritant  poisoning ;  there  are 
epigastric  and  abdominal  pains  and  cramp,  followed  by  repeated 
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vomiting  or  the  passage  of  profuse  watery  stools.  As  a  rule, 
there  is  no  htematemesis  or  meltena.  There  is  great  prostra- 
tion, the  skin  is  cold  and  clammy,  the  pulse  very  frequent, 
small  and  compressible,  and  cramps  of  the  limbs  and  muscular 
twitchings  frequently  occur.  The  course  is  usually  afebrile, 
but  there  may  be  fever.  The  identification  of  the  chemical 
poisons  and  of  the  bacteria  in  food  which  produce  these 
symptoms  is  still  very  incomplete ;  but  the  symptoms  clearly 
resemble  those  grouped  as  cholera  nostras,  choleraic  diarrhoea, 
cholerine,  etc.  There  are  no  doubt  many  different  causes  of  the 
poisoning,  both  chemical  and  bacterial. 

The  diagnosis  has  to  be  made  from  acute  arsenical  and 
antimonial  poisoning.  The  history  often  clearly  points  to  a 
particular  food  eaten  by  a  certain  number  of  individuals,  as  the 
cause  of  the  attack ;  ■  an  analysis  of  the  food  will  exclude 
mineral  poisoning,  and  an  examination  may  lead  to  the  separa- 
tion of  a  poisonous  chemical  body  or  of  a  toxic  bacterium. 
There  is  no  hsematemesis  or  melsena,  as  in  poisoning  by  arsenic ; 
and  the  motions  are  often  extremely  offensive,  a  point  which 
will  distinguish  such  poisoning  from  that  by  any  acid,  alkaline, 
or  mineral  poison. 

Treatment. — The  treatment  of  the  acute  symptoms  in  toxic 
gastritis  does  not  come  within  the  scope  of  this  work.  The 
results  of  the  inflammatory  condition  are  treated  in  the  same 
manner  as  other  chronic  gastric  affections ;  chronic  ulcer, 
chronic  gastric  catarrh,  and  dilatation  (Chapters  X.,  XL,  and 
XII.). 

Gasteitis  Mycotica  (Infective  Gasteitis). 

The  stomach  is  sometunes  the  seat  of  the  specific  lesions 
of  certain  infective  disorders.  Thus  in  diphtheria,  the  mucous 
membrane  is  in  rare  instances  covered  with  a  false  membrane, 
and  this  may  occur  when  diphtheria  complicates  scarlet  fever 
and  measles,  as  well  as  when  it  exists  by  itself.  In  smallpox 
an  eruption  similar  to  the  pustules  on  the  skin  and  larynx  may 
be  present  on  the  mucosa ;  and  tuberculous,  typhoid,  and 
syphilitic  ulcers  of  the  mucous  membrane  are  in  very  rare 
instances  found. 

The  term  phlegmonous  gastritis  is  applied  to  cases  where 
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either  a  localised  abscess  is  formed  in  the  stomach,  or  where 
there  is  a  diffuse  inflammation  of  the  submucosa  due  to 
bacterial  invasion,  wliich  usually  ends  in  the  formation  of 
multiple  foci  of  suppuration. 

The  majority  of  cases  of  phlegmonous  gastritis  which  have 
been  described  occurred  in  the  course  of  a  general  infection  of 
the  body,  such  as  is  present  in  puerperal  and  other  forms  of 
pyaemia,  rarely  in  variola  and  in  typhoid,  or  following  wound 
infection. 

A  single  large  abscess  may  be  formed  which  bursts  into 
the  stomach,  the  pus  being  vomited.  More  common  than  this 
is  the  form  of  diffuse  infiltration  of  the  stomach  walls  with 
pus.  The  process  begins  in  the  submucosa,  and  proceeds  like 
all  pus  infection,  in  the  formation  of  groups  of  leucocytes  with 
liquid  or  fibrinous  exudation.  As  the  foci  of  suppuration 
extend  they  burst  through  the  mucous  membrane,  emptying 
their  contents  into  the  stomach.  The  mucous  membrane  thus 
becomes  riddled  with  sinuses,  which  are  sometimes  scattered 
throughout  the  whole  of  the  organ,  or  are  limited  more  particu- 
larly to  the  pyloric  region.  Some  of  the  cases  of  multiple  ulcers 
of  the  stomach  occurring  in  pyaemia  are  formed  in  this  manner. 
Not  only  the  submucous  coat  but  the  muscularis  and  serosa 
may  be  infiltrated  with  pus,  and  the  disease  of  the  stomach 
is  commonly  associated  with  peritonitis. 

The  cause  of  the  gastritis  is  in  some  instances  a  strepto- 
coccus (Ziegier),  which  is  observed  in  numbers  in  and  around 
the  foci  of  suppuration;  but  the  particular  micro-organisms 
causing  the  intiammation  have,  in  the  majority  of  instances,  not 
been  sufficiently  studied  for  identification.  These  cases  are, 
indeed,  far  from  common. 

E.  FraenkeP  has  described  a  case  of  diffuse  and  acute 
inflammation  of  the  submucosa  with  effusion  of  blood,  and  the 
formation  of  bladders  of  aii' ;  around  the  foci  of  inflammation 
numerous  bacilli  of  one  form  were  discovered.  The  gastritis 
occurred  in  a  healthy  man  of  thirty-five  years  of  age,  who  had 
sustained  a  compound  fracture  of  the  right  index  finger.  An 
attempt  was  made  to  save  the  finger,  which  apparently  did 

1  "Ueber  einen  Fall  vou  Gastritis  acuta  emphysematosa,  wahrsclieinlich 
mykotischen  Ursprimgs,"  VircJww's  Arcldv,  im,  Bd.  cxviii.  p.  .526. 
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well,  without  showing  any  signs  of  bacterial  infection.  Seven 
days  after  the  injury,  symptoms  of  acute  gastritis  supervened, 
in  slight  fever,  great  epigastric  pain,  bloody  vomiting,  and 
collapse.  Slight  jaundice  appeared  and  the  patient  died 
in  two  and  a  half  days  after  the  onset  of  the  symptoms.  The 
explanation  of  the  case  appears  to  be  that  the  bacteria  found 
in  the  stomach  walls  were  presumably  the  cause  of  the  gastritis, 
and  were  derived  from  the  wound  ;  but  the  case  is  by  no  means 
clear.  The  rest  of  the  body  showed  no  great  change,  and  there 
was  no  general  bacterial  infection  of  the  organs. 

Most  of  the  cases  of  infective  gastritis  are,  as  has  been 
said,  secondary  to  some  infective  process  gomg  on  in  the  rest 
of  the  body.  Deininger^  has  published  a  case  which  was 
apparently  primary.  The  gastritis  was  extreme  and  was  of  the 
diffuse  purulent  form  which  has  been  already  described,  and 
there  was  no  other  pus  formation  in  any  other  part  of  the  body. 
It  occurred  in  a  drunkard,  aged  fifty -three  years,  with  well 
marked  cirrhosis  of  the  liver,  as  well  as  chronic  catarrh  of  the 
stomach  and  intestinal  tract.  In  cases  of  cirrhosis  of  the 
liver,  bacterial  infection  of  the  body  may  be  the  immediate 
cause  of  death,  as  I  have  myself  observed  ;  and  in  Deininger's 
case  the  presence  of  chronic  catarrh  of  the  stomach  might  be 
considered  the  local  predisposing  cause  for  the  invasion  of  the 
pus-forming  micro-organisms  from  without. 

Klebs  ^  has  described  two  cases  of  the  disease  under  the 
title  of  Gastritis  hacillaris.  In  one,  there  were  present  in  the 
mucous  membrane,  chiefly  along  the  greater  curve,  rows  of  large 
and  small  (five  to  ten  millimeters  in  diameter)  brownish  areas, 
some  becoming  confluent.  Where  these  spots  were  present,  the 
mucous  membrane  was  thickened  and  hard,  and  showed  on  micro- 
scopical examination  a  collection  of  leucocytes  and  numerous 
bacilli  free  on  the  surface  of  the  membrane  and  in  the  lumen 
of  the  glands.  The  bacilli  extended  throughout  the  thickness 
of  the  stomach  wall ;  a  few  were  found  in  the  kidneys. 
There  was  slight  jaundice,  as  well  as  hcemorrhagic  nephritis. 
The  second  case  was  similar,  but  erosions  of  the  mucous 

^  "  Zwei  Ffille  von  idiopatliisclier  Gastritis  plilegmonosa,"  Deutsches  Arch./. 
Mm.  Med.,  Leipzig,  1879,  Bd.  xxiii.  p.  624. 
2  "Allgemcine  Patli.,"  1887,  Bd.  i.  p.  206. 
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membrane  were  present,  and  there  was  advanced  red  atrophy  of 
the  liver.^ 

In  anthrax  occurring  in  man,  the  stomach  may  be  the 
seat  of  invasion  of  the  specific  bacilkis.  I  have  seen  this  in 
one  case^  that  occurred  at  Guy's  Hospital,  in  which  the  primary 
seat  of  infection  was  in  the  left  cheek  where  a  mahgnant 
pustule  developed.  After  death,  besides  the  usual  appearances 
presented  in  cases  of  anthrax,  the  anterior  wall  of  the  stomach 
was  swollen  and  infiltrated  throughout  with  pale,  slightl}' 
turbid  serum.  Large  numbers  of  anthrax  bacilli  were  dis- 
covered in  sections  of  the  stomach  wall. 

The  majority  of  cases  of  infective  gastritis  are  chiefly 
of  pathological  interest.  Eecovery  may  take  place,  and  in 
that  case  scars  are  formed  in  the  position  of  the  abscesses  ^ 
(Diettrich). 


Atrophy  and  Degeneration  of  the  Stomach. 

The  chronic  inflammatory  changes  which  have  been  con- 
sidered under  the  lieading  of  catarrh  produce  atrophy  of 
the  stomach  walls  and  chiefly  of  the  mucous  membrane ;  since 
the  process,  whether  it  leads  to  a  general  thickening  of  the  walls 
or  of  the  mucous  membrane,  or  in  rare  cases  to  a  thinning, 
ends  in  a  destruction  of  the  secretory  gland  tissue.  There  is, 
however,  another  form  of  atrophy  which  is  sometimes  found,  and 
which  is  not,  so  far  as  is  known,  associated  with  inflammatory 
changes,  viz.  a  primary  atrophy.  Pathologically  and,  indeed, 
clinically,  this  form  of  atrophy  is  quite  distinct  from  that 
occurring  as  the  result  of  inflammation.  Its  cause  is  not  quite 
clear,  and  it  is  usually  discovered  post-mortem  without  produc- 
ino-  during  life  any  definite  symptoms  pointmg  to  advanced 
disease  of  the  stomach.  Such  patients  are  old  and  feeble,  can 
take  but  little  food,  and  that  not  of  an  irritating  kind,  and  so 

1  A  similar  case  was  publislied  by  Nasse,  in  which  hsematemesis  occurred 
from  erosion  of  the  left  superior  coronary  artery. 

2  Journal  of  Pathology  and  Bacteriology,  vol.  i. 

»  For  further  information  on  Phlegmonous  Gastritis,  see  Leube,  "  Ziemssen  s 
Handbuch  der  speciellen  Path.  u.  Therap.,"  vol.  vii.,  Hft  2,  1879.  The  litera- 
ture up  to  that  date  is  given-in  all  of  31  cases,  22  of  which  were  collected  by 
Auvray,  Th&se,  Paris,  1866. 
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there  are  no  symptoms  of  irritation  of  the  organ ;  while  the 
food  that  is  taken  is  readily  digested  in  the  duodenum.  What 
symptoms  such  a  condition  produces  are  masked  by  the  general 
condition  of  the  patient.  With  some  cases  of  pernicious 
auEemia,  also,  atrophy  of  the  stomach  is  associated. 

Non-inflammatory  degeneration  of  the  stomach  may  be 
divided  into  three  classes  : — 

1.  Primary  atrophy. 

2.  Tatty  degeneration  of  the  glands  occurring  in  cancer 
of  the  stomach  or  of  some  other  part  of  the  body,  and  in  some 
cases  of  long-standing  ulcer. 

3.  Albuminoid  degeneration. 

Primary  atrophy  of  the  stomach  is  not  a  very  common 
disease,  and  occurs  chiefly  in  patients  beyond  middle  age,  as  in 
the  similar  condition  occurring  in  other  organs,  for  example 
bone,  the  uterus  and  the  kidneys.  The  ages  of  Fenwick's  ^ 
cases  varied  between  43  and  75  ;  in  Meyer's  four  patients  the 
age  was  over  60  years  (64  to  78);  in  Eosenheim's  two 
patients,  36  and  61  years;  in  Lewy's  and  Ewald's  patients, 
70  and  67  years  respectively;  in  Schirren's  patients,  29,  33, 
and  5  2  years ;  in  Litten's  and  Einhorn's  patients,  1 9  and 
21  years.  It  is  probable  that  in  some  of  these  cases  the 
condition  of  primary  atrophy  was  mistaken  for  the  degenera- 
tion following  inflammation.  In  atrophy  the  stomach  walls 
are  greatly  thinned,  in  some  cases  so  as  to  be  semi-trans- 
parent ;  the  normal  appearances  of  the  whitish-yellow  opaque 
mucous  membrane,  arranged  in  rugae,  being  lost.  The  organ 
is  dilated  and  more  or  less  empty,  and  there  is  no  post-mortem 
digestion  of  the  mucoiis  membrane.  The  absence  of  post- 
mortem digestion,  as  well  as  the  fact  that  no  pepsin  or  hydro- 
chloric acid  is  secreted  by  such  a  stomach,  shows  that  the  secre- 
tory glands  of  the  organ  have  completely  lost  their  function. 

^  "  On  Atroiihy  of  the  Stomach,"  by  S.  Fenwick,  London,  1880.  For  further 
literature  on  Atrophy  of  the  Stomach,  see  Handheld  Jones,  Trans.  Path.  Soc, 
London,  vols.  iv.  and  v.  ;  Med.-Ohir.  Trans.,  London,  1854;  G.  Meyer,  "Zur 
Kenntniss  der  sogenannten  Magen-atrophie, "  Ztschr.f.  Mm.  Med.,  Berlin,  1889, 
Bd.  xvi.,  p.  366  ;  Litten,  ihid.  vol.  xiv.  p.  573  ;  Rosenheim,  Bcrl.  klin. 
Wchnschr.,  1888,  Nos.  51  and  52;  Lewy,  ihid.,  1887,  No.  4;  Ewald,  ihid., 
1886,  No.  32;  Schirren,  "  Inaug.  Diss.,"  Kiel,  1888  (quoted  by  Meyer). 
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Microscopically,  the  glands  are  found  in  an  advanced 
stage  of  degeneration.  In  many  parts  no  remains  of  the 
glands  can  be  seen  at  all,  or  only  indications  after  the  tissue 
IS  treated  with  acetic  acid.  Where  the  glands  are  absent 
connective  tissue  only  is  seen,  with  fatty  granules.  In  other 
parts  the  shape  of  the  glands  can  be  distinguished,  but  instead 
of  being  lined  by  epithelium  they  are  fiUed  with  fat  globules 
and  detritus,  the  cells  having  undergone  complete  fatty 
degeneration.  The  submucous  tissue  and  the  muscular  coat 
also  waste. 


Fio.  31. — Fatty  degeneration  of  the  cardiac  glands  in  a  case  of  gastric  ulcer  without  catarrh. 
From  a  photograph,  x  150.  Tlie  outlines  of  the  glands  are  seen,  and  in  many  parts  there 
are  fatty  granules  stained  blaclc  by  osmic  acid.  From  a  preparation  hardened  in  osmic 
acid,  but  not  counterstained. 

In  some  cases  of  pernicious  antemia,  atrophy  of  the 
stomach  occurs,  and  where  death  has  been  ascribed  to  atrophy 
of  the  stomach,  sufficient  attention  has  not  in  all  the  observa- 
tions been  paid  to  the  condition  of  the  blood  with  the  view  of 
excluding  the  presence  of  pernicious  anaemia. 

Fenwick  has  shown  that  in  cases  of  cancer  of  the 
pylorus,  and  in  cases  of  cancer  elsewhere  (mamma  and  uterus 
especially),  the  gastric  glands  have  sometimes  been  found  m  a 
state  of  fatty  degeneration  ;  they  may  be  completely  destroyed, 
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their  place  beiiig  taken  by  fibrous  tissue.  This  fatty  degenera- 
tion (non-inflammatory)  of  the  gastric  glands  in  cancer  does 
not  stand  alone  in  that  disease.  Fatty  degeneration  of  the 
heart  muscle,  of  the  hver,  and  of  the  cortex  of  the  kidney 
constantly  occurs.  It  is  a  degenerative  change  m  part  due  to 
the  antemic  condition  of  the  patient  (see  Cancer  of  the  Stomach, 
Chapter  XVI.). 

In  cases  of  long-standing  ulcer  of  the  stomach,  tatty 


Fia.  32.— Albuminoid  degeneration  of  the  gastric  mucous  ineuibrane.  From  a  pliotograph,  X 
350.  From  a  case  of  advanced  pulmonary  tuberculosis.  Tlie  iigiire  shows  a  portion  of  one 
gastric  gland,  in  which  the  cells  have  become  fused  together,  and  have,  for  the  most  part, 
lost  their  nuclei.  Fatty  granules  are  also  seen  in  the  cells.  On  each  side  of  the  gland, 
unstriped  muscle  fibres  are  seen  which  have  undergone  albuminoid  degeneration.  The 
cells  are  swollen  and  have  become  structureless,  the  elongated  nuclei  being  in  some  parts 
completely  absent.  From  a  preparation  hardened  in  Marchi'a  fluid,  and  stained  with  log- 
wood. 


degeneration  of  the  glands  may  be  found,  accounting  in  part 
for  the  deficient  digestion  which  is  present  in  these  cases. 
Fig.  31  represents  the  form  of  degeneration  that  occurs.  The 
cells  of  the  acini  are  seen  to  contain  fat  granules  which  stain 
deeply  with  osmic  acid. 

Albuminoid  degeneration  of  the  stomach  occurs  chiefly  in 
long-standing  cases  of  pulmonary  tuberculosis  and  of  syphilis. 


284 


ATROPHY  OF  THE  STOMACH. 


and  in  cases  of  prolonged  suppuration.  It  afiects  chiefly  the 
mucous  membrane,  but  the  muscularis  may  also  show  areas  of 
degeneration.  In  the  mucous  membrane,  not  only  are  the 
vessels  affected,  but  also  the  muscular  fibres  and  the  connec- 
tive tissue  between  the  glands.  Fig.  32  shows  the  effect  on 
the  glands  themselves;  the  cells  are  in  parts  homogeneous 
and  in  other  parts  fatty,  while  the  nuclei  have  for  the  most 
part  disappeared. 

Symptoms. — These  may  be  very  few,  and  may  be  masked 
by  the  presence  of  a  more  serious  disease,  viz.  pernicious 
ansemia  or  cancer.  Otherwise  such  cases  are  associated  with 
the  symptoms  of  gastric  insufficiency  {q.v.),  the  anemia  and 
the  emaciation  being  especially  well  marked. 

Treatment  is  that  of  permanent  gastric  insufaciency 
(Chapter  XI.). 


CHAPTER  X. 


TEEATMENT  OF  ACUTE  AND  CHKONIC  AEFECTIONS 

OF  THE  STOMACH. 

Medicinal  Tkeatment. 

The  treatment  of  stomach  affections  has  to  be  directed  partly 
to  the  relief  of  the  disordered  or  diseased  condition,  and  partly 
to  the  relief  of  individual  symptoms.    "  Specific "  remedies, 
whether  medicinal,  dietetic,  or  hydropathic,  do  not  exist  for  the 
treatment  of  diseases  of  the  stomach.    The  successful  treatment 
of  functional  disorder  of  the  stomach  differs  in  some  respects  from 
that  of  many  other  local  disorders,  in  the  fact  that  although  a 
particular  treatment  may  be  used  and  be  beneficial,  yet  its  success- 
ful issue  depends  as  largely  on  the  patient  as  on  the  practi- 
tioner.   For  in  most  instances,  the  treatment  interferes,  often 
seriously,  with  what  to  many  people  is  of  prime  importance, 
indulgence  in  favourite  and  usually  harmful  articles  of  diet. 
The  patient  who  suffers  acutely  or  moderately  from  a  stomach 
affection  readily  submits  to  treatment  till  he  considers  himself 
better  ;  he  then  is  very  apt  to  lose  caution,  and  a  relapse  occurs 
after  a  period  of  intermission  of  his  disorder.   In  this  respect  the 
practitioner  can  be  of  great  aid  to  the  patient  by  impressing 
upon  him  care  in  the  regulation  of  his  life  and  of  his  diet,  so 
that  his  work  is  rendered  more  useful,  his  recreation  more 
pleasurable,  and  undoubtedly  his  life  is  prolonged. 

It  will  have  been  made  evident  from  the  foregoing  chapters 
that  the  disordered  or  diseased  conditions  of  the  stomach 
which  require  treatment  are  the  following : — 

1.  Alterations  in  the  secretion  of  the  gastric  juice;  hyper- 
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acidity  due  to  hydrochloric  acid,  deficient  acidity  due  to  a 
diminution  in  the  secretion  of  hydrochloric  acid.  In  some 
cases  diminution  or  absence  of  pepsin. 

2.  Alterations  in  the  motor  activity  of  the  stomach,  shown 
chiefly  in  diminished  motor  power,  sometimes  by  irritability 
of  the  organ.  Diminished  motor  power  may  end  in  dilatation 
of  the  organ. 

Conditions  of  absorption  do  not  admit  of  direct  treatment ; 
but  as  the  interference  with  one  function  of  the  stomach  dis- 
orders the  remainder,  the  treatment  of  defective  absorption 
becomes  really  part  of  the  treatment  of  disordered  secretion 
and  disordered  motility. 

3.  With  these  primary  changes  may  be  associated  other 
conditions  which  require  treatment. 

a.  Dilatation  of  the  organ,  whether  simple  or  obstructive. 
j3.  Bacterial  fermentation  of  the  food. 
<y.  Congestion    of   the   organ ;   whether  mechanical  or 
active. 

8.  A  nervous  irritability,  set  up  by  various  local  and 
general  conditions,  such  as  hyperacidity,  irritant  food 
(alcohol),  or  by  ordinary  food  in  certain  conditions  of 
the  nervous  system  and  in  congestion  of  the  stomach. 

e.  Lastly,  organic  disease  of  the  organ  ;  ulcer  or  carcinoma. 

It  may  be  a  matter  of  urgency  to  treat  one  particular 
symptom  —  pain,  vomiting,  flatvilence,  acidity — before  treat- 
ment of  the  other  defects  in  the  functions  is  attempted ;  and, 
although  organic  diseases  of  the  organ  (ulcer  and  cancer) 
require  special  treatment,  yet  they  are  commonly  accompanied 
by  one  or  other  of  the  disordered  conditions  enumerated. 
Whether  primary  or  secondary,  it  is  the  disorder  of  the 
stomach  functions  which  has  to  be  treated,  in  order  (1)  if 
possible,  to  restore  the  functions  to  their  normal  activity,  or 
(2)  if  this  is  not  possible,  to  enable  the  organ  to  do  as  much 

work  as  it  can. 

In    the    treatment   of   stomach    affections,  therapeutic 

measures  are  adopted  : — 

1.  To  stimulate  the  stomach  functions;   secretion  and 

motor  activity. 
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2.  To  act  as  sedatives  to  an  increased  functional  activity, 
e.g.  an  increased  secretion  of  HCl,  an  increased  motor  activity. 

3.  To  act  as  sedatives  to  nervous  and  motor  irritability. 

4.  In  some  cases  to  supply  a  deficiency  of  secretion; 
hydrochloric  acid  and  pepsin. 

5.  To  prevent  and  counteract  bacterial  fermentation  of 

the  food. 

6.  To  treat  prominent  symptoms,  such  as  flatulence, 
acidity,  and  dilatation  of  the  organ. 

The  therapeutic  measures  fall  into  two  classes,  general  and 
local. 

The  general  measures  are  those  directed  to  the  improve- 
ment of  the  general  health  of  the  individual;  such  as  the 
regulation  of  the  mode  of  living,  general  personal  hygienic 
treatment,  the  administration  of  remedies  for  improving  the 
general  health,  and  the  adoption  of  measures  with  the  same 
object  (massage  and  baths,  Chapter  XII.).  In  individual  cases, 
general  treatment  forms  the  chief  part  of  the  therapeutics  of 
stomach  disorder ;  but  in  the  majority  of  cases  local  treatment 
is  essential. 

Local  treatment  is  partly  medicinal,  partly  dietetic,  and 
partly  a  resort  to  the  mechanical  methods  of  washing  out  the 
stomach  and  forced  feeding,  and  to  the  methods  adapted  to  the 
strengthening  of  the  motor  activity  of  the  organ  (such  as  local 
massage  and  the  application  of  electricity). 

Before  proceeding  to  deal  in  detail  with  the  therapeutic 
measures,  it  is  necessary  to  recapitulate  what  has  been  said  as 
to  the  essential  characteristics  of  the  stomach  conditions, 
to  which  the  foregoing  remarks  apply — viz.  gastric  irrita- 
tion, gastric  insufficiency,  and  chronic  gastric  catarrh.  Each 
of  these  may  exist  by  itself  or  be  present  with  organic 
disease  of  the  stomach,  ulcer  or  cancer.  They,  moreover,  may 
present  certain  symptoms  in  common,  so  that  their  treatment 
may  in  certain  cases  be  the  same. 

It  was  shown  that  in  gastric  irritation,  the  tendency 
of  the  disorder  was  to  a  hypersecretion  of  hydrochloric 
acid,  associated  with  irritant  symptoms  of  the  organ  due 
chiefly  to  the  character  of  the  food  taken.    In  gastric  in- 
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sufficiency,  the  condition  was  one  of  deficiency  of  the  functions 
of  the  organ,  produced  by  some  general  disease  or  by  some 
unhygienic  condition.  In  gastric  catarrh,  there  is  a  deficiency 
of  functional  activity  of  the  organ ;  shown  in  the  first  instance 
by  a  great  diminution  in  the  amount  of  hydrochloric  acid 
secreted,  later  on  by  a  diminution  of  the  pepsin.  To  this  is 
added  congestion,  which  is  shown  by  the  irritant  symptoms, 
more  marked  than  in  gastric  irritation. 

In  all  these  conditions  there  may  exist  a  condition  of 
nervous  irritability  of  the  stomach,  as  shown  by  repeated 
eructations,  vomiting  and  retching,  pain,  direct  or  referred.  In 
gastric  irritation  this  is  produced  by  the  continued  irritation 
of  the  organ ;  in  "  nervous  "  dyspepsia  and  in  gastric  insufd- 
ciency  it  is  due  to  a  condition  of  the  general  nervous  system 
primarily,  whether  produced  by  a  blood  condition  or  by  a 
functional  nerve  disorder ;  in  gastric  catarrh  it  is  induced  by 
the  chronic  congestion  of  the  mucous  membrane  and  by  the 
irritation  of  food.  In  gastric  insufficiency  and  chronic  gastric 
catarrh,  the  motor  activity  of  the  organ  is  sooner  and  more 
profoundly  affected  than  in  gastric  irritation,  and  there  is 
fi-equently  found  a  persistent  moderate  dilatation  of  the  organ, 
associated  in  some  cases  with  bacterial  fermentation. 

In  all  these  conditions  there  is  a  tendency  to  delay  of 
food  in  the  organ,  from  the  various  causes  already  fully 
described,  and  the  continued  delay  of  food  further  aggravates 
the  disordered  condition. 

The  treatment  of  affections  of  the  stomach  will  be 
discussed  under  the  following  headings  : — 

1.  Medicinal  treatment. 

2.  Dietetic  treatment  (Chapter  XI.). 

3.  Washing  out  the  stomach ;  massage  and  hydrothera- 
peutic  and  other  treatment  (Chapter  XII.). 

Medicinal  Treatment, 

By  medicinal  treatment,  not  only  may  the  functions  of 
the  stomach  be  affected  (secretion,  motor  activity,  and  thus 
absorption),  but  excessive  acidity  due  to  hydrochloric  acid  or  to 
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organic  acids  controlled,  pain  and  irritability  relieved,  flatulence 
and  fermentation  prevented. 

It  was  shown  previously  (Chapter  I.)  that  the  usual  secre- 
tion of  the  gastric  juice  readily  takes  place  in  response  to 
mechanical,  thermal,  electrical  or  chemical  stimuli ;  but  that 
the  only  stimulus  which  produced  a  prolonged  secretion  was 
the  presence  of  digestible  food  in  the  stomach.  Of  chemical 
stimuli,  the  most  important  are  dilute  alkalies,  common 
salt,  and  alcohol. 

A  consideration  of  the  process  of  normal  digestion  shows 
that  it  is  probable  that  the  continued  secretion  of  gastric 
juice  durmg  the  period  of  digestion  is  dependent  on  the  effect 
on  the  food  of  the  gastric  juice  first  secreted.    Not  only  do 
the  stomach  contents  become  acid,  but  products  (peptones) 
are  formed  which  may  after  absorption  stimulate  secretion 
(Schiff).    Sodium  chloride  is  taken  with  the  food,  and  thus 
stimulates  secretion.    In  the  healthy  stomach  the  secretion  of 
hydrochloric  acid  varies  from  time  to  time.    Thus  in  the  early 
period  of  digestion,  its  place  may  be  taken  by  organic  acids 
(cliiefly  lactic  acid),  liberated  from  the  food :  after  this  is 
absorbed,  the  secretion  of  hydrochloric  acid  begins.  Again, 
if  from  any  cause  the  contents  of  the  stomach  become  too 
acid,  the  secretion  of  hydrochloric  acid  ceases  or  diminishes ; 
so  that  the  amount  of  free  acid  in  the  stomach  contents  has 
an  appreciable  effect  on  the  continuous  secretion  of  hydrochloric 
acid.    In  the  normal  digestion  of  food  containing  a  large 
quantity  of  proteids,  the  hydrochloric    acid  combines  with 
these  proteids,  and  in  this  condition,  although  the  proteids 
can  still  be  readily  digested  by  the  pepsin,  yet  the  acid 
combined  with  it  cannot  be  considered  as  free  acid.     The  free 
acid  in  the  stomach  is  thus  continually  diminishing,  and  a 
renewed  quantity  of  hydrochloric  acid  is  being  secreted.  The 
dependence  of   the  secretion    of   hydrocloric  acid  on  the 
amount  of  free  acid  in  the  stomach  contents  cannot  be  too 
much  insisted  upon  in  a  consideration  of  the  medicinal  treat- 
ment of  stomach  disorders. 

Moreover,  the  contmued  movements  of  the  stomach,  although 
\    dependent  on  a  nervous  mechanism,  are  closely  related  to  the 
process  of  digestion,  which  acts  as  a  stimulus  and  a  continuous 

19 


290 


TREATMENT  OF  STOMACH  AFFECTIONS. 


one.  Many  agents — mechanical,  thermal,  electrical,  chemical — 
act  as  a  local  stimulus  to  the  movements,  hut  the  effect  is 
only  momentary ;  the  stimulus  of  digesting  food  acts  as  a 
continuous  stimulus.  This  result  can  only  occur  from  a  gentle 
and  varying  stimulation,  and  there  can  be  but  little  doubt 
that  the  varying  amount  of  the  secretion  of  the  hydrochloric 
acid  acts  as  one  of  the  mam  stimuli  of  this  continued  move- 
ment. The  stimulus  of  food  as  a  mere  mechanical  agent  is 
greatest  during  the  early  period  of  digestion,  while  as  a 
chemical  agent  it  is  greatest  at  the  time  of  highest  acidity  of 
the  stomach  contents.  Absorption  appears  to  be  intimately 
related  to  the  movements  of  the  stomach  and  to  the  condition 
of  the  blood  supply ;  and,  indeed,  running  through  all  the 
previous  chapters  is  the  theme  that  the  functions  of  the 
stomach  are  mutually  dependent,  insomuch  that  when  one 
is  disordered  the  others  are  also  affected. 

With  these  general  considerations  in  mind,  the  subject  of 
the  action  of  drugs  on  the  stomach  in  disease  may  be 
discvissed. 

1.  Secretion  and  Digestion. — Secretion  in  disease  is  chiefly 
influenced  by  acids,  alkalies,  and  alcohol.  The  effect  of  alcohol 
in   stimulating  secretion  has  already  been  fully  discussed 

(p.  53).  _ 

Alkalies. — Alkalies  in  small  doses  given  m  watery  solution 
before  meals  stimulate  the  secretion  of  gastric  juice ;  this  has 
been  proved  experimentally.  In  disease,  as  in  health,  they 
have  tliis  action ;  but  their  action  in  disease  is  not  a  simple 
stimulation  of  secretion.  As  has  been  shown  the  stomach  in 
many  cases  of  gastric  irritation  is  not  empty  before  the  next 
meal  is  taken ;  it  contains  perhaps  only  a  small  quantity,  but 
still  an  appreciable  quantity,  of  an  acid  hquid  which,  when 
neutralised  by  an  alkali,  is  readily  expelled  from  the  stomach. 
Similarly  in  cases  of  bacterial  fermentation,  without  great 
dilatation,  this  action  is  also  seen ;  not  only  does  the  alkali 
stimulate  the  secretion,  but  it  prepares  the  stomach  for  the 
next  meal  by  neutralising  the  acid  liquid  it  contains. 

Alkalies  after  meals  cannot  be  said  to  have  much  effect  on 
secretion,  but  they  have  an  important  effect  on  digestion. 
Thus   if  alkalies  are  given  after  meals  when  there  is  uo 
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hyperacidity  of  the  stomach  contents,  digestion  is  delayed 
often  to  a  marked  extent  owing  to  the  neutralisation  of  the 
free  acidity.  If,  on  the  other  hand,  there  is  hyperacidity,  this 
is  reduced  by  the  alkali  given  and  the  digestive  process  is 
hastened.  It  is  not  simply  that  the  diminution  of  hyperacidity 
increases  the  chemical  process  of  digestion,  but  that  thereby 
the  movements  of  the  organ  are  made  mor6  regular,  because 
there  is  perhaps  no  condition  of  the  stomach  contents  which 
interferes  so  much  with  the  regular  movements  of  the  stomach 
as  hyperacidity.  The  action  of  alkalies  in  stimulating  secretion 
when  taken  before  meals  is  only  a  temporary  one ;  it  can  only 
be  considered  as  a  starting  of  the  secretion,  which  in  the 
absence  of  the  stimulus  of  food  soon  ceases.  The  only  chemical 
substance  which,  as  far  as  we  know,  causes  a  continuous  secre- 
tion of  the  gastric  juice,  is  alcohol,  and  this  prolonged  secretion 
may  go  on  after  food  has  left  the  organ.  This  effect  of  alcohol 
is  of  very  great  importance,  not  only  in  the  etiology,  but  in  the 
treatment  of  gastric  affections.  It  is,  however,  in  but  few  cases, 
and  those  chiefly  of  gastric  insufficiency,  that  this  effect  of 
alcohol  is  beneficial ;  in  gastric  irritation,  and  in  most  cases  of 
catarrh,  alcohol  is  harmful. 

One  important  effect  therefore  of  alkalies  is  to  act  as  ant- 
adds,  and  with  this  object  they  are  given  sometimes  before 
meals  in  the  conditions  mentioned  above,  but  usually  after 
meals  to  diminish  the  hyperacidity  of  the  stomach  contents,, 
whether  due  to  increase  of  hydrochloric  acid  or  to  the  formation 
of  organic  acids  in  bacterial  fermentation. 

The  following  alkalies  are  used  as  stimulants  to  secretion, 
or  as  antacids  : — 


As  stomach  ic 
before  meals. 

As  antacid 
between  meals. 

Liquor  potassa; 
Potassium  bicarbonate  . 
Sodium  bicarbonate 
Ammonium  carbonate  . 
Creta  prseparata  . 
Lime  water  .... 
Saccharated  lime  solution 
Magnesia  .... 
Magnesium  carbonate  . 

5-10  minims. 
10-20  grains. 
10-20  grains. 
5-10  grains. 
Not  used. 
Not  used. 
Not  used. 
Not  used. 
Not  used. 

15-30  minims. 
20-30  grains. 
30-40  grains. 

5-10  gi'ains. 

^-1  ounce. 
15-60  minims. 
10-60  grains. 

5-10  grains. 
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A  useful  antacid  iDOwder  is  that  recommended  by  Trousseau  ^ 
consisting  of — 

Bicarbonate  of  sodiimi  ...  5  gi-ains. 
Creta  prfeparata      .  .  .  .10  grains. 

Magnesium  carbonate         ...         5  grain.s. 

One  powder  to  be  taken  after  each  principal  meal  and  before  going  to  bed. 

As  regards  the  other  alkalies  mentioned  above,  the  most  suitable 
for  continuous  administration  is  sodium  bicarbonate ;  potassium 
carbonate,  after  a  time,  causes  great  bodily  depression.  In 
cases  of  functional  disorder  of  the  stomach  in  bronchitis  these 
alkalies  may  be  combined  with  ammonium  carbonate  in  the 
mixture. 

Great  care  must  be  exercised  in  the  administration  of 
alkalies  as  stimulants  to  secretion  in  cases  of  gastric  insufficiency, 
inasmuch  as  they  interfere  with  digestion  if  given  in  too  large 
doses.  It  is  best  to  begin  with  a  dose  of  not  more  than  10 
grains  of  bicarbonate  of  sodium  before  meals. 

Acids,  when  given  before  meals,  diminish  to  some  extent 
the  secretion  of  gastric  juice.  The  effect  can  only  be  a 
temporary  one,  since  the  acid  rapidly  disappears  from  the 
empty  stomach.  Given  after  meals,  acids  temporarily  increase 
the  acidity  of  the  stomach  contents,  and  thus  to  some  extent 
increase  the  rapidity  of  the  process  of  digestion.  The  increase 
of  free  acidity  is,  however,  undoubtedly  very  shght,  since  the 
acid  soon  combines  with  the  proteids  present.  In  disease  acids 
are  given  after  meals,  as  an  aid  to  digestion.  In  hyperacidity 
of  the  stomach  contents,  however,  they  are  harmful  because 
of  the  increase  of  acidity  they  cause,  and  they  often  in  these 
cases  produce  an  aggravation  of  the  symptoms.  (For  other 
actions  of  acids,  see  pp.  295,  305.) 

Chloride  of  sodittm  is  an  important  adjunct  to  the  food 
inasmuch  as  not  only  does  it  directly  stimulate  the  secretion 
of  the  gastric  juice,  but  it  provides  the  material  for  the 
secretion  of  the  hydrochloric  acid.  In  "  chlorine  himger  "  the 
hydrochloric  acid  present  in  the  stomach  diminishes  and  may 
cease.  In  bottle-fed  infants  the  useful  action  of  chloride  of 
sodium  is  more  evident  than  in  adults ;  in  diluting  the  milk, 

3  "  Lectures  on  Clin.  Med.,"  New  Syd.  Socy.'s  Tram.,  vol.  iii.  p.  537. 
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the  proportion  of  the  salt  is  diminished,  and  if  enough  salt  is 
not  added  to  repair  the  deficiency,  the  infant  frequently  shows 
signs  of  impaired  nutrition.  In  adults  common  salt  is  present 
in  the  solid  food  and  is  used  in  cooking. 

Otlien-  dnujs  taken  before  meals,  or  soon  after  meals,  increase 
the  secretion  of  the  gastric  juice.  Both  quinine  and  iron  salts 
have  this  action,  especially  where  there  is  a  functional  diminu- 
tion of  secretion  as  in  gastric  insufficiency.  Bitters  also,  no 
doubt,  have  a  similar  action,  although  experimentally  they  have 
been  shown  to  have  no  direct  stimulating  action  on  the 
stomach;  they  may  act  indirectly  by  stimulating  a  flow  of 
alkaline  saliva,  and  may  increase  the  appetite  by  gently 
irritating  the  stomach. 

2.  Motor  Activity. — The  treatment  of  a  diminished  motor 
activity  of  the  stomach  does  not  depend  solely  or  even  chiefly 
on  medicinal  agents.  These,  however,  are  useful  in  many 
cases ;  some  have  a  direct  action,  others  are  indirect.  As 
examples  of  direct  stimulants  to  the  motor  activity  of  the 
stomach,  strychnine  and  nux  vomica,  alcohol,  and  creasote 
may  be  cited ;  and  part  of  their  beneficial  effects  in  gastric 
disorders  is  to  be  ascribed  to  this  action.  Alkalies  are  both 
direct  and  indirect  stimulants  to  motor  activity.  Wlien  the 
stomach  is  empty  they  act  as  direct  stimulants ;  if  the  stomach 
contains  acid  digesting  food,  they  are  soon  neutralised  and  thus 
cannot  act  in  this  way.  It  is  in  cases  of  hyperacidity  that 
their  indirect  action  on  motor  activity  is  most  marked.  Thus 
in  hyperacidity  occurring  after  meals,  as  in  gastric  irritation, 
the  tendency  is  for  the  movements  of  the  organ  to  diminish. 
Whether  this  is  due  to  the  mere  presence  of  very  acid  con- 
tents, or  to  this  in  association  with  a  large  excess  of  food,  is 
not  clear,  but  it  is  certain  that  when  this  hyperacidity  is  relieved 
by  the  administration  of  alkalies  that  the  movements  become 
more  vigorous.  The  movements  of  the  stomach  in  such  cases 
appear,  indeed,  to  be  partly  inhibited  by  its  hyperacid  contents. 
The  administration  of  alkalies  causes  an  ebullition  of  gas,  which 
iindoubtedly  acts  as  a  stimulant  to  the  movements  (partly  by 
distention  of  the  organ,  partly  by  an  action  like  that  of  a 
stirring  rod),  and  the  contents  of  the  stomach  are  sometimes 
wholly,  sometimes  in  part,  expelled  into  the  duodenum.  A 
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similar  action  is  seen  on  giving  alkalies  before  meals  when  the 
stomach  contains  the  hyperacid  residue  of  the  previous  meal. 

Antispasviodic  remedies  come  under  the  heading  of  drugs 
that  act  on  the  motor  activity  of  the  stomach.  The  organ 
contracts  spasmodically  chiefly  in  two  conditions  :  when  a  meal 
containing  very  irritating  articles  of  food  has  been  taken,  and 
when  the  organ  is  full  of  gas  which  it  cannot  expel.  Anti- 
spasmodics taken  in  these  conditions  relieve  the  spasm, 
chiefly  by  acting  as  a  sudden  stimulant  to  the  motor  activity 
of  the  organ  by  which  the  contents  are  expelled.  Thus  in  the 
case  of  distention  by  gas,  this  is  expelled  both  by  the  mouth 
and  into  the  duodenum.  In  other  cases,  the  spasm  is  relaxed 
and  the  movements  of  the  organ  recommence.  The  explanation 
of  the  relaxation  of  the  spasm  is  not  forthcoming,  but  it  may 
be  said  that  relaxation  of  spasm  by  drugs  may  be  due  either 
to  slight  and  continued  stimulation,  to  a  passing  paralysis 
of  the  muscle,  or  to  the  sudden  stimulation  already  mentioned, 
whereby  the  offending  material  is  got  rid  off. 

The  antispasmodics  which  are  useful  in  stomach  affections 
are : — 

Spiritus  chloroformi  in  doses  of  10-15  minims.    Spiritus  etheris  in  15-30 
minim  doses. 

Ammonia,  as  in  spiritus  ammonite  aromaticus  (15-30  minims). 

Creasote  (1  minim  doses)  and  carbolic  acid,  as  glycerinum  acidi  carbolici 

(5-10  minims). 
Cajeput  oil,  1-3  minims  on  sugar. 
Capsicum,  1-3  minims  of  the  tincture. 

Asafcetida,  as  tincture  (^-1  fl.  dr.)  or  in  pill,  and  valerian  as  tiuctura 

valeriaute  ammoniata  (^-1^  fl.  dr.). 
Hot  water,  mustard,  pepper,  peppermint,  and  ginger. 

3.  Absorption.  —  The  promotion  of  absorption  by  the 
stomach  cannot  be  accomplished  by  drugs.  The  treatment  of 
motor  inactivity  of  the  organ  has  a  great  effect  on. absorption, 
as  has  been  said,  and  as  the  stomach  functions  are  restored  to 
activity,  so  does  absorption  improve. 

In  one  respect,  absorption  may  be  said  to  be  treated  m 
disease,  and  this  is  when  a  layer  of  tenacious  mucus  lines  the 
stomach.  Alkalies  either  in  medicinal  doses  or  when  used  for 
washing  out  the  organ  will  help  to  remove  this  and  so  promote 
absorption. 
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Bitters.  It  is  extremely  difficult  to  explain  the  action  of 

bitters  in  gastric  disorders.  Experiment  seems  to  show  that 
they  have  no  appreciable  effect  either  on  the  secretion  or  on 
the  movements  of  the  organ  in  healthy  animals.  They  may, 
however,  have  an  action  on  the  disordered  stomach,  but  this  it 
is  impossible  to  define.  One  action  they  possess  is  certain,  viz. 
that  they  increase  the  flow  of  saliva,  which  being  alkaline  may 
excite  the  secretion  of  gastric  juice  when  swallowed.  They 
appear  to  excite  some  slight  secretion  of  gastric  juice,  but 
not  to  a  greater  extent  than  other  mild  irritants,  and  not 
Greater,  according;  to  some,  than  distilled  water.  In  chronic 
stomach  disorders  they  are  usually  tolerated,  but  in  some  cases 
they  act  as  irritants,  and  some,  e.g.  gentian,  may  produce 
diarrhoea.  Their  use  is  best  limited  to  chronic  functional 
disorders  or  to  chronic  gastric  catarrh,  and  in  all  cases  of  acute 
stomach  disease  they  are  best  withheld.  They  are  best  given 
as  infasions  in  mixtures  with  alkalies  or  acids.  The  most 
serviceable  bitters  are  compound  infusion  of  gentian,  infusion 
of  quassia  and  infusion  of  calumba.  Condurango  is  also  not 
infrequently  useful ;  it  may  be  given  in  the  form  of  liquid 
extract  in  doses  of  1 0  to  60  minims,  or  of  vinum,  in  doses  of 
half  an  ounce  to  an  ounce. 

4.  Remedies  Siijjphjing  a  Deficiency  of  Secretion. — These 
are  free  mineral  acids  and  ferments  —  pepsin,  pancreatin, 
papain. 

Acids. — The  chief  diseased  conditions  of  the  stomach  in 
which  the  hydrochloric  acid  is  deficient  are  gastric  insuffi- 
ciency, gastric  catarrh,  atrophied  conditions  of  the  mucous 
membrane,  and  cancer.  In  the  later  stages  of  some  cases  of  ulcer 
it  may  also  be  greatly  deficient.  Acids  given  with  meals  or 
soon  after  meals  in  these  conditions  actually  supply  a  deficiency 
which  is  a  necessity  for  proper  digestion.  Gastric  digestion 
proceeds  most  rapidly  in  the  presence  of  free  hydrochloric  acid, 
to  a  less  extent  in  the  presence  of  nitric  and  sulphuric  acids. 
In  the  treatment  of  disordered  digestion  either  the  acidum 
hydrochloricum  dilutum  (containing  10-58  per  cent  of  HCl)  or 
the  acidum  nitro -hydrochloricum  dilutum  (the  acidity  of  which 
tV  higher  than  that  of  the  dilute  hydrochloric  acid)  may  be 
given.    Both  are  administered  in  small  doses,  from  7  to  15 
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mmims  and  if  the  meal  takeu  is  even  as  small  in  bulk  as  half 
a  pint,  this  proportion  of  acid  is  very  small ;  it  will  be  diluted 
indeed  to  about  0-03  per  cent  HCl.  There  are,  however, 
reasons  explaining  the  useful  action  on  digestion  of  even  this 
small  quantity  of  acid.  In  the  first  place,  in  the  disordered 
conditions  in  which  acids  are  given  there  is  deficient  absorption ; 
this  is  probably  true  for  gastric  insufficiency  as  well  as  for 
gastric  catarrh,  hence  the  acid  administered  does  not  soon 
disappear  from  the  stomach.  Again  the  acid,  as  has  frequently 
been  explained,  combines  with  the  proteids  present,  and  in  this 
acid  condition  the  proteids  are  readily  acted  upon  by  pepsin. 
The  combination  of  acid  with  proteids,  moreover,  readily  takes 
place  in  such  cases,  as  the  patients  can  only  take  a  simple  diet 
containing  a  large  proportion  of  the  proteids  in  an  uncoagulated 
state.  It  may  also  in  some  cases  be  that  the  acid  trans- 
forms the  pepsinogen  into  pepsin,  and  thus  more  ferment  is 
present  than  when  acids  are  not  given  (p.  102).  What- 
ever may  be  the  exact  explanation  of  the  action  of  acids  in 
these  conditions,  there  is  no  question  that  they  are  highly 
beneficial.  It  is  sometimes  said  that  they  act  as  gastric 
"  tonics,"  but  this  is  no  explanation,  and  some  such  explana- 
tion as  that  given  is  probably  near  the  truth. 

Ferments. — The  value  of  the  administration  of  ferments  in 
gastric  disorders  is  not  easy  to  determine.  In  the  first  place, 
many  of  the  preparations  which  are  sold  as  pepsin  and  pan- 
creatin  are  almost,  if  not  quite,  inert  as  proteolytic  ferments. 
The  prex^aration  of  a  ferment  in  an  active  state  is  a  delicate 
operation  and  is  often  only  imperfectly  understood.  Moreover, 
the  activity  of  these  preparations  greatly  diminishes  in  the 
course  of  time,  so  that  all  old  preparations  ought  to  be  rejected. 
Of  the  preparations  now  obtainable  the  best  are  those  in 
powder  ;  a  ferment  kept  in  a  perfectly  dry  condition  retains  its 
activity  much  longer  than  in  solution.^  Pepsin  digests  proteids 
only  in  an  acid  medium,  and  best  in  one  containing  hydrochloric 
acid  to  the  amount  of  ■  0-2  per  cent.  Pancreatin  (trypsin) 
digests  proteids  slightly  in  a  neutral  medium,  but  energetically 
in  an  alkaline  one,  i.e.  one  containing  sodium  carbonate  to  the 

1  When  pepsin  or  pancreatin  are  prescribed  it  is  best  either  to  test  the  activity 
oneself  or  to  get  this  done  or  guaranteed  by  a  skilled  phaniiaceutical  chemist. 
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amount  of  \  to_  1  per  cent.  Papain  is  closely  allied  in  its  action 
to  trypsin,  inasmuch  as  it  acts  best  in  an  alkaline  medium. 
Pepsin  as  sold  in  powder  is  either  the  dried  scrapings  of  the 
mucous  membrane  of  the  pig,  which  gives  a  very  active  ferment 
but  contains  a  large  amount  of  insoluble  matter,  swelling  up  in 
water ;  or  a  filtered  extract  of  the  mucous  membrane,  dried  at 
a  low  temperature.  This  latter  preparation  is  often  only  feebly 
active ;  it  is,  however,  possible  to  obtain  it  in  an  active  state 
and  it  is  better  than  the  "  insoluble  "  pepsin  for  prescribing. 
Pancreatin  is  either  the  dried  scrapings  of  the  pancreas  or  the 
purified  dried  extract ;  and  it  is  prepared  in  a  liquid  form 
as  "hquor  pancreaticus."  Owing,  however,  to  the  fact  that 
great  precautions  are  necessary  in  preparing  an  active  ferment 
many  of  the  preparations  in  commerce  have  but  little  tryptic 
(proteolytic)  action,  although  they  may  contain  an  active 
diastatic  (amylolytic)  ferment.  Hence  there  is  great  necessity 
for  testing  the  activity  of  both  pepsin  and  pancreatin  prepara- 
tions before  prescribing  them.  Papain  is  the  dried  purified 
extract  of  the  green  fruit  of  the  Papaw  tree,  Carica  Fcupaya. 
It  is  a  proteolytic  ferment,  but  its  activity  has  been  greatly 
exaggerated. 

The  Conditions  of  Administration  of  Ferments  in  Gastric 
Disorder. — Ferments  are  administered  in  functional  disorders 
of  the  stomach  to  supply  a  deficiency  in  the  amount  of 
pepsin  secreted.  As  a  rule  they  are  administered  very  indis- 
criminately, and  the  reports  as  to  their  valuable  effects  are  on 
the  whole  illusory.  In  discussing  the  pathology  of  functional 
disorders  of  the  stomach,  it  was  shown  that  when  secretion 
was  diminished,  the  amount  of  hydrochloric  acid  was  first 
affected,  and  that  later  on  in  the  disorder  pepsin  might 
diminish  as  well,  or  even  disappear.  In  some  cases  the  dis- 
appearance of  pepsin  is  accompanied  by  the  secretion  of  inactive 
pepsinogen,  which  requires  only  free  acid  to  change  it  into 
active  pepsin.  The  practical  point  is,  therefore,  that  pepsin 
is  never  diminished  unless  the  secretion  of  hydrochloric  acid  is 
also  affected,  and  as  digestion  is  only  possible  in  the  presence 
of  this  acid,  it  is  useless  to  give  pepsin  alone  to  supply  a 
deficiency  of  secretion ;  it  must  be  given  with  hydrochloric  or 
nitro-hydrochloric  acid. 
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The  conditions  in  which  iDcpsin  (as  well  as  hydrochloric 
acid)  is  diminished  or  absent  are : — 

1.  Gastric  insufficiency. 

2.  Gastric  catarrh  in  the  acute  stage  or  in  the  later 
stages  of  the  chronic. 

3.  In  atrophy  of  the  mucous  membrane,  whether  primary 
or  following  catarrh. 

4.  In  the  later  stages  of  chronic  ulcer,  due  to  prolonged 
gastric  insufiiciency  or  to  catarrh. 

5.  In  carcinoma  ventriculi,  due  to  the  invasion  of  the 
mucous  membrane  by  the  new  growth,  to  degeneration  of  the 
glands,  or  to  the  effects  of  catarrh  on  the  mucous  membrane. 

6.  In  cases  of  prolonged  dilatation  of  the  stomach  from 
whatever  cause. 

It  is  by  no  means  advisable  in  all  the  cases  enumerated  to 
give  pepsin  in  order  to  supply  the  deficiency  in  the  secretion. 
Its  administration  must  be  guided  by  the  consideration  as  to 
whether  a  recovery  of  the  stomach  functions  is  possible.  In 
such  cases,  although  it  may  be  necessary  to  administer  acids, 
pepsin  is  unnecessary,  inasmuch  as  it  is  not  deficient  to  so 
great  an  extent  as  hydrochloric  acid,  and  its  administra- 
tion would  tend  to  delay  recovery  of  the  gastric  functions. 
In  such  cases  as  those  of  gastric  insufficiency  not  due 
to  any  serious  disease,  such  as  pulmonary  tuberculosis  and 
chronic  Bright's  disease,  by  improving  the  general  health  and 
by  local  treatment  the  stomach  soon  resumes  its  ordinary 
functions.  When  there  is,  however,  a  serious  disease,  such  as 
those  mentioned  or  any  of  the  others  discussed  under  the 
heading  of  gastric  insufficiency,  the  administration  of  pepsin 
and  hydrochloric  acid  may  be  advisable  in  order  to  enable  the 
patient  to  digest  sufficient  food.  Such  cases  not  uncommonly 
occur  in  the  course  of  a  progressing  pulmonary  tuberculosis  or 
of  chronic  renal  disease  (chiefly  the  granular  contracted 
kidney). 

Ao^ain,  when  there  is  permanent  damage  to  the  mucous 
membrane  of  the  stomach,  as  in  the  atrophic  changes  sub- 
sequent to  catarrh  or  in  the  changes  that  occur  in  carcinoma 
ventricuU,  the  administration  of  pepsin  is  advisable,  in  conjunc- 


ACTION  OF  FERMENTS. 


299 


tion  with  liydrochloric  acid.  This  may  also  be  done  in  severe 
cases  of  dilatation  of  the  stomach  without  bacterial  fermenta- 
tion; but  it  is  as  a  rule  not  the  best  treatment,  pre-digested  tood 
being  preferable.  The  administration  of  pepsin  is  indeed  best 
confined  to  those  cases,  as  has  been  already  said,  in  which  there 
is  no  recovery  from  the  permanent  damage  to  the  secretory 
mucous  membrane.  Although  in  acute  and  subacute  catarrh, 
the  secretion  of  the  gastric  juice,  both  as  regards  pepsin  and 
hydrochloric  acid,  may  cease,  yet  it  is  not  good  treatment  to 
give  pepsin  and  hydrochloric  acid  in  these  cases.  By  other 
means,  complete  recovery  of  the  function  is  possible,  and, 
indeed,  in  such  cases  the  object  of  treatment  is  to  permit  as 
little  digestion  in  the  stomach  as  is  compatible  with  a  resting 
condition,  or  to  permit  none  at  all  in  the  severer  cases  (see 
Diet,  Chapter  XI.).  The  mucus  which  is  in  the  stomach  is 
not  digested  by  pepsin  under  any  condition. 

It  is  thus  seen  that  the  administration  of  pepsin  in  gastric 
disorder  is  very  limited  in  its  application. 

This  is  much  more  the  case  with  regard  to  pancreatin. 
The  indiscriminate  manner  in  which  pancreatin  has  been 
given  in  stomach  affections,  and  the  extravagant  statements 
regarding  its  beneficial  effects  show  a  total  disregard  of  the 
properties  of  the  tryptic  ferment.  "  Pancreatin,"  which  as  sold 
commercially  is  a  mixture,  and  is  not  given  for  its  action  on 
starch  (amylolytic  effect),  but  for  its  proteid-digesting  powers 
(proteolytic  effect).  It  cannot  digest  proteids  in  an  acid  medium, 
only  slowly  does  it  act  on  them  in  a  neutral  one,  but  it  acts 
best  in  an  alkahne  medium.  If  pancreatin  is  given  for  its  pro- 
teolytic effect  in  the  stomach  (and  it  can  be  given  for  no  other 
action)  it  is  useless  to  give  it  if  the  food  during  digestion 
becomes  acid  by  the  secretion  of  hydrochloric  acid ;  and,  more- 
over, it  does  not  pass  into  the  duodenum,  and  become  active 
there  in  the  presence  of  the  alkaline  bile  and  pancreatic  juice, 
because  it  is  destroyed  in  the  stomach  by  the  action  of  the 
gastric  juice,  and  by  the  pepsin  as  much  as  by  the  acid.  It 
is,  therefore,  of  no  use  whatever  to  administer  pancreatin  if 
there  is  any,  even  a  moderate,  secretion  of  gastric  juice  during 
digestion.  It  may  be  of  value,  however,  in  those  cases, 
already  described,  of  permanent  deficiency  in  secretion  of  the 
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gastric  juice;  and  it  may  be  administered  with  alkaline 
carbonates,  and  may  either  aid  digestion  in  the  stomach  or, 
passing  through  the  pylorus,  aid  digestion  in  the  duodenum.' 
It  is  thus  given  in  the  same  class  of  cases  as  pepsin,  but  its 
value  in  promoting  digestion  in  the  stomach  can  only  be  a  matter 
of  accident,  i.e.  can  only  occur  if  there  is  no  hydrochloric  acid 
present ;  and  in  those  severe  and  chronic  cases  in  which  so 
little  gastric  juice  is  secreted  that  pancreatic  digestion  might 
be  supposed  to  occur  in  the  stomach,  a  better  treatment  is  to 
give  the  patient  peptonised  food.  The  secretion  of  the  gastric 
juice  is  the  great  bar  to  the  action  of  pancreatin  in  indigestion 
of  food,  and  it  has  been  suggested  that  it  should  be  swallowed 
in  capsules  of  keratin,  a  substance  which  is  undissolved  by  the 
gastric  juice  but  is  capable  of  digestion  by  the  pancreatic  juice. 
It  has  been  found,  however,  in  practice  that  the  keratin 
capsules,  more  frequently  than  not,  are  passed  per  rectum  un- 
changed. 

The  use  of  pancreatin  is  best  reserved  for  the  preparation 
of  peptonised  food. 

Papain  has  been  said  to  have  proved  of  value  in  the  treat- 
ment of  disease  of  the  stomach,  both  in  children  and  adults. 
Its  use  may  be  said  to  depend  on  the  same  circumstances 
which  guide  the  use  of  pancreatin,  with  the  exception  that  it 
is  not  so  sensitive  as  trypsin  to  the  reaction  of  the  medium  in 
which  it  acts. 

The  administration  of  ferments  in  gastric  disorders  has  a 
very  limited  scope.  In  ordinary  cases  they  are  unnecessary, 
although  there  is  no  doubt  that  the  use  of  pepsin  after  meals, 
even  in  simple  cases  of  gastric  disorder,  tides  a  patient  over  a 
period  of  gastric  disturbance.  This  is,  however,  a  habit  which 
is  to  be  discountenanced,  since  the  cause  of  the  disorder  can  in 
most  cases  be  discovered  in  irregularities  of  diet  or  of  the  mode 
of  life,  and  can  be  remedied  by  rational  treatment. 

5.  Remedies  acting  as  Sedatives  to  the  Stomach. — To  give 
rest  to  the  stomach  is  one  of  the  first  axioms  in  the  treatment 
of  acute  and  even  chronic  affections  of  the  organ.  This  is 
chiefly  accomplished  by  determining  what  amount  of  work  the 
organ  can  do  without  discomfort,  and  Ihniting  the  diet 
accordingly.     But  there  are  conditions  in  which  irritability 
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of  the  stomach,  either  nervous  or  motor,  has  to  be  treated 
specially. 

Motor  irritability  is  shown  partly  by  spasm  of  the  stomach, 
and  although  this  may  in  some  cases  be  treated  by  antispas- 
modic remedies  (p.  294),  yet  drugs  witli  a  direct  sedative 
action  may  have  to  be  given.  Motor  irritability  is  also  shown 
in  acid  eructations  during  digestion,  and  in  vomiting.  On  the 
part  of  the  nervous  system  more  particularly,  irritability  is 
shown  by  the  presence  of  epigastric  pain,  and  by  the  numerous 
reflex  effects  of  gastric  disorder  (see  Chapter.  VI.).  If  these 
conditions  of  irritability  are  produced  by  hyperacidity  of  the 
gastric  contents,  the  administration  of  alkalies  is  the  proper 
treatment,  and  it  is  effectual  in  the  early  stages.  But  if  the 
condition  be  severe,  alkalies  alone  will  not  relieve,  whereas 
alkahes  in  combination  with  sedatives  will  act  beneficially. 
Irritability,  both  nervous  and  motor,  is  a  feature  of  gastric 
irritation,  gastric  catarrh,  and  chronic  ulcer.  It  is  also  a 
feature  of  "  nervous  "  dyspepsia,  and  of  some  cases  of  gastric 
insufficiency,  but  in  these  cases  the  stomach  condition  is 
secondary  to  a  general  condition  of  the  nervous  system.  In 
gastric  irritation,  the  condition  of  irritability  is  induced 
directly  by  food,  aided  in  some  cases  by  a  general  condition  of 
the  body ;  in  gastric  catarrh  by  a  continued  inflammation  or 
chronic  congestion  of  the  mucous  membrane ;  and  in  chronic 
ulcer,  by  the  presence  of  an  open  sore  which  is  irritated  by 
the  food  and  the  acid  contents  of  the  stomach,  the  irritability 
being  also  often  aided  by  a  general  condition,  viz.  anaemia. 

Some  of  the  sedative  remedies  which  are  used  act  on  the 
central  nervous  system,  others  act  locally;  and  as  regards 
others  an  explanation  of  their  sedative  action  on  the  stomach 
is  not  very  clear,  although  their  physiological  action  on  the 
central  nervous  system  is  known. 

Of  general  sedatives,  morphine  is  the  chief;  it  may  be  used 
hypodermically  in  a  dose  of  2  or  3  minims  of  the  injectio 
morphinte  hypodermica  (B.P.),  the  dose  to  be  repeated  in  an 
hour  and  a  half  to  two  hours,  if  necessary.  Its  use  in 
stomach  affections  is  limited  to  cases  where  there  is  great 
epigastric  pain,  such  as  sometimes  occurs  as  an  emergency  and 
is  not  relieved  by  removing  the  stomach  contents,  or  to  cases 
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where  there  is  repeated  vomiting  and  retching,  persistent 
efforts  being  made  after  the  stomach  is  emptied ;  chiefly,  how- 
ever, in  those  cases  where  the  vomiting  is  due  to  severe 
irritation  of  the  stomach  with  or  without  congestion.  In  cases 
of  purely  nervous  vomiting,  morphine  hypodermically  is,  as  a 
rule,  to  be  withheld ;  and  if  given,  a  repetition  of  the  dose  has 
to  be  carefully  considered.  When  morphine  is  given  in 
nervous  vomiting,  it  is  usually  in  those  prolonged  cases  which 
are  unrelieved  by  other  remedies. 

Codeine  may  also  be  used  in  cases  similar  to  those  in 
which  morphine  may  be  given ;  it  possesses  no  advantage 
over  morphine,  and  is  weaker  in  its  physiological  action.  It 
is  given  in  doses  of  \  grain  gradually  increased.  Except  in 
the  treatment  of  diabetes,  it  is  rarely  necessary  to  exceed  a 
dose  of  one  grain,  three  times  daily. 

Of  local  sedatives  to  the  stomach,  ice  is  of  great  value. 
In  cases  of  persistent  vomiting  due  to  irritability  of  the  stomach 
in  gastritis,  in  chronic  ulcer,  and  in  other  conditions,  the 
sucking  of  ice  gives  great  relief  to  the  stomach  symptoms.  Its 
use  is  limited  to  this  condition  of  vomiting,  as  in  gastric 
uneasiness  and  pain  it  gives  practically  no  relief.  Its  effect  is 
only  temporary. 

Another ,  means  of  relieving  vomiting  in  irritation  of  the 
stomach,  and  of  the  retching  which  sometimes  follows  it,  is  in 
the  form  of  local  applications  to  the  epigastric  region.  In 
epigastric  pain  this  also  gives  rehef.  A  mustard  leaf  may  be 
placed  over  the  epigastric  region,  or  better  stiU,  hot  dry 
fomentations  (ic  a  four -folded  piece  of  flannel  about  18 
inches  square).  The  fomentation  is  to  be  covered  with  cotton 
wool,  and  the  whole  kept  in  place  by  a  firm  flannel  bandage. 
In  this  case  not  only  does  the  heat  give  rehef,  but  the  bandage 
crives  rest  and  support  to  the  abdominal  muscles  and  the  lower 
part  of  the  thorax,  and  aids  in  reheving  the  symptoms  of 

retching  and  pain. 

Of  local  sedatives  in  the  form  of  drugs,  there  are  three 
which  stand  out  pre-eminently  for  their  useful  action,  ^dz. 
morphine  hydrocyanic  acid,  and  cocaine.  Morphine  and 
hvdrocyanic  acid,  as  well  as  cocaine,  are  local  sedatives;  they 
reUeve  pain  when  applied  to  the  part  affected.  Cannabis 
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inclica  is  inferior  to  these  as  a  local  sedative,  but  it  is 
useful  in  many  cases.  Morphine  is  best  given  in  7  to  10 
minim  closes  of  the  liquor  morphinte  hyclrochloratis  (B.P., 
containing  1  per  cent) ;  hydrocyanic  acid  is  given  in  2  to  4 
minim  doses  of  the  acidum  hydrocyanicum  dilutum  (B.P.) ; 
cocaine  in  doses  of  jJg-  to  grain  and  cannabis  indica  in 
the  form  of  tincture  in  7  to  1 0  minim  doses.  Morphine,  as 
a  sedative  to  the  stomach,  is  best  given  in  combination  with 
either  alkalies  or  acids  as  the  case  may  indicate ;  hydrocyanic 
acid  is  best  given  with  alkalies  which  hold  it  in  combination 
in  the  mixture,  and  cannabis  indica  also  with  alkalies,  although 
it  is  not  incompatible  with  acids.  Cocaine  is  best  given  with 
acid  mixtures,  or  it  may  be  given  in  pill  form.  Extractum 
cocoe  liquidum  in  doses  of  ^  to  2  drachms  may  also  be  used  as 
a  gastric  sedative ;  but  although  it  appears  to  be  useful  in 
some  cases,  its  effect  in  the  majority  of  cases  is  very  disappoint- 
ing and  far  behind  that  of  cocaine  itself,  or  morphine,  hydro- 
cyanic acid,  and  cannabis  indica. 

These  sedatives  are  used  to  relieve  epigastric  pain  when 
occurring  in  the  course  of  the  digestion  of  a  meal,  to  relieve  the 
reflex  pain  in  the  chest,  and  the  other  symptoms  of  gastric 
irritation  and  irritability.  This  they  do  effectually  in  many 
instances,  when  given  in  mixture  three  times  daily  before  or 
after  food ;  the  treatment  being  continued  for  from  three  to  six 
weeks.  The  administration  of  hydrocyanic  acid  in  such  small 
doses  may  be  continued  with  benefit  for  a  much  longer  time 
than  this;  but  with  morphine,  cocaine,  and  cannabis  indica, 
these  drugs  must  be  omitted  as  soon  as  the  sedative  effect  is 
obtained.  They  do  not,  as  a  rule,  produce  any  general  effects 
of  the  drug,  but  morphine  sometimes  causes  constipation. 

Bromide  of  potassium  in  doses  of  5  to  1 0  grains,  especially 
in  combination  with  iodide  of  potassium  (2  to  3 'grains),  is 
a  remedy  which  frequently  has  a  beneficial  sedative'' effect' on 
the  stomach.  It  is  a  local  sedative,  as  its  action  on  the 
throat  shows;  and  it  probably  acts  on  the  stomach,  partly 
as  a  local,  and  partly  as  a  general  sedative  of  the  nervous 
system.  If  continued  for  longer  than  three  or  four  weeks,  it 
however,  is  apt  to  produce  depression,  both  bodily  and  mental' 
and,  Hke  the  iodide,  may  produce  a  rash ;  its  action  has  there- 
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fore  to  be  carefully  watched.  It  is  best  given  in  combination 
with  alkaline  carbonates.  The  action  of  iodide  of  potassium 
is  difficult  to  explain,  but  that  it  has  a  beneficial  effect  on  the 
stomach  when  a  sedative  is  required  is  demonstrated  in  many 
cases  of  disordered  function.  Both  the  bromide  and  iodide  are 
most  beneficial  in  cases  of  gastric  irritation  and  are  given 
before  meals.  Ammonium  or  sodium  bromide  (dose,  5  grains) 
may  be  substituted  for  the  potassium  salt ;  they  are  less 
depressant  in  their  action. 

Bisimttli,  either  in  the  form  of  nitrate  or  of  carbonate,  is 
frequently  given  as  a  sedative  to  the  stomach,  especially  in 
combination  with  hydrocyanic  acid.  Its  effect,  however,  is 
more  frequently  disappointing  than  clearly  beneficial.  Both 
salts  appear  to  have  the  characters  of  inert  powders,  and  may 
thus  be  said  to  have  a  useful  sedative  action.  Their  prolonged 
administration,  however,  leads  to  the  odour  of  garlic  in  the 
breath,  frequently  to  nausea,  and  even  in  some  cases  to  an 
aggravation  of  the  symptoms  of  irritation.  The  carbonate  is 
the  preferable  salt  to  administer,  and  it  acts  to  some  extent 
as  an  antacid,  but  its  action  in  this  respect  is  far  inferior  to 
the  alkaline  carbonates  of  sodium,  potassium,  magnesium,  and 
calcium.  The  nitrate  as  prescribed  is  usually  acid,  and  its 
acidity  increases  on  keeping.  It  not  uncommonly  acts  as  an 
irritant. 

Ether  and  chloroform  may  be  classed  together  as  mild  local 
sedatives  to  the  stomach  in  the  doses  which  are  permissible. 
In  large  doses  they  may  act  as  irritants.  Spiritus  setheris  may 
be  given  in  doses  of  |  to  1  drachm ;  and  chloroform  may  be 
given  either  as  spiritus  chloroformi  (dose,  10  to  15  minims),  or 
as  aqua  chloroformi  in  ounce  or  half  ounce  doses.  Chloroform 
is  preferable  to  ether  and  is  better  borne  as  spiritus  than  as 
aqua  chloroformi.  Both  are  useful  adjuncts  and  correctives  to 
mixtures  prescribed  for  stomach  disorders. 

CarhoUc  acid  (dose,  1  grain)  and  creasote  (dose,  1  minim)  are 
both  local  sedatives  as  well  as  antiseptics,  and  are  given  for  both 
these  effects  in  stomach  disorders.  Carbolic  acid  is  more  useful 
than  creasote  and  is  less  apt  to  irritate ;  it  is  most  conveniently 
administered  as  the  glycerinum  acidi  carbolici  (B.P.)  in  doses  of 
5  to  10  minims.    In  this  form,  prescribed  with  alkalies,  it 
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frequently  obviates  the  administration  of  the  more  powerful 
sedatives,  such  as  morphine  and  cocaine. 

6.  Antifermentative  Remedies. — Antifermentative  remedies 
are  administered  in  stomach  disorders  with  two  objects :  (1)  to 
prevent  bacterial  fermentation  of  the  food  in  those  conditions 
of  the  organ  predisposing  to  it ;  and  (2)  to  stop  fermentation 
when  it  has  once  begun. 

The  conditions  favourable  to  bacterial  fermentation  of  food 
in  the  stomach  are  three  in  number  (see  p.  70) : — ■ 

1.  An  insufficient  secretion  of  hydrochloric  acid. 

2.  The  delay  of  food  in  the  organ. 

3.  Motor  insufficiency,  showing  itself  in  its  most  marked 
form  in  dilatation  of  the  organ  (see  Chapter.  XIV.). 

When  hydrochloric  acid  is  secreted  in  normal  or  abnormal 
quantity,  bacterial  fermentation  does  not  and  cannot  occur.  It 
is  useless  therefore  to  give  antifermentative  remedies  in  these 
cases,  as  is  not  infrequently  done.  The  conditions  in  which 
hydrochloric  acid  is  deficient  and  bacterial  fermentation  likely 
to  occur  are : — 

1.  Long-standing  gastric  insufficiency. 

2.  Subacute  catarrh  and  long-standing  chronic  catarrh. 

3.  Prolonged  dilatation  of  the  stomach  from  whatever  cause. 

Part  of  the  treatment  of  fermentation  of  food  is  considered 
under  the  heading  of  diet  (Chapter  XI.),  of  washing  out  the 
stomach  (Chapter  XII.),  and  of  dilatation  of  the  organ  (Chapter 
XIV.).  Antifermentative  remedies  are,  however,  frequently 
of  the  greatest  service  in  combination  with  other  modes  of 
treatment. 

The  following  remedies'  are  used  as  antifermentatives  :  

Acidum  hydrocUoricnm  dilutum  in  doses  of  10-15  minims. 

Acidum  nitro-hydrochloricum  dilutum  in  doses  of  10-15  minims. 

Sodii  hyposulphis  in  doses  of  10-15  gi-ains  in  solution. 

Sodii  sulphocarbolas  in  doses  of  10-20  grains  in  solution. 

Acidum  carbolicum,   most  conveniently  administered  in   the  form  of 

glycerinum  acidi  carbolici,  5-15  minims  in  solution. 
Creasotum  in  minim  doses  in  the  form  of  pill. 

Acidum  salicylicum  in  doses  of  ^2  grains,  given  in  capsule  or  in  solution 

much  diluted. 
Resorcin  in  5  gi-ain  doses  in  solution. 

Beta-naphthol,  an  insoluble  powder,  given  in  2-6  gi-ain  doses  in  capsule. 
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Of  these  remedies  the  three  most  effective  are  the  mineral 
acids,  hyposulphite  of  sodium,  carbolic  acid,  and  creasote. 
Creasote  is  apt  after  a  time  to  irritate,  and  great  care  must  be 
taken  not  to  continue  its  administration  for  too  long  a  period. 
Carbohc  acid  may  be  given  for  a  long  period  to  prevent 
bacterial  fermentation  in  the  stomach,  and  hyposulphite  of 
sodium  is  chiefly  used  to  stop  fermentation  which  has  already 
commenced.  Its  action  is  dependent  on  its  decomposition  in 
the  presence  of  acids,  by  which  the  antiseptic  sulphurous  acid 
is  set  free.  This  decomposition  is  produced  not  only  by  mineral 
acids,  but  by  organic  acids,  when  present  in  large  quantity. 
Both  carbolic  acid  and  the  hyposulphite  are  best  given  before 
meals,  creasote  soon  after.  Salicylic  acid  is  apt  to  irritate,  and 
has  a  very  limited  application  as  an  antifermentative  to  the 
stomach.    It  is  best  given  towards  the  end  of  a  meal. 

Eesorcin  is  non -irritating  and  may  be  contimied  for  a  long 
time  ;  but  its  action  as  an  antiseptic  is  feeble. 

Beta-naphthol  is  best  given  in  capsule  soon  after  meals,  in 
order  to  avoid  the  nauseous  bitter  taste  which  may  produce 
nausea  or  even  vomiting.  It  is  of  great  value  in  counteract- 
ing bacterial  fermentation  in  the  intestines,  both  small  and 
large,  as  a  large  part  of  the  quantity  taken  passes  down  the 
intestinal  tract  undissolved.  Salol  is  an  excellent  antifer- 
mentative for  bacterial  fermentation  in  the  small  intestine  ; 
it  is  decomposed  in  the  duodenum  and  upper  part  of  the  small 
intestine  into  salicylic  acid  and  carbolic  acid,  which  act  as 
antiseptics.  It  is  thus  not  an  antifermentative  for  the  stomach, 
as  the  drug  itself  is  practically  inert  as  a  bactericide. 

The  administration  of  remedies  can  only  in  comparatively 
few  cases  take  the  place  of  washing  out  the  stomach  with 
dilute  antiseptic  solutions  (Chapter  XII.),  and  although  in  dilata- 
tion of  the  organ  remedies  are  of  value,  they  are  subsidiary  to 
washing  out  the  organ.  Where,  however,  it  is  desu-ed  to  pre- 
vent fermentation,  the  remedies  mentioned  are  ^  of  great 
service,  and  even  in  this  case  an  occasional  cleansing  of  the 
stomach  is  of  great  value.  The  administration  of  anti- 
fermentatives  is  the  means  of  treating  one  form  of  flatulence 
that  due  to  bacterial  fermentation  in  the  stomach  and 
intestines,  by  which  large  quantities  of  gas  are  generated. 
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Antifermentatives  relieve  this  form  of  flatulence  by  stopping 
the  bacterial  fermentation.  Tor  enabling  the  patient  to  bring 
up  or  to  pass  the  gas,  which  frequently  accumulates  in  the 
stomach  and  intestines,  antispasmodic  remedies  are  to  be  used. 

7.  Emetics. — Emetics  are  only  in  rare  instances  to  be  used 
in  gastric  affections.  Owing  to  the  prostration  following  their 
use,  they  tend  to  aggravate  the  stomach  symptoms.  When  it 
is  desirable  to  empty  the  stomach  in  cases  of  gastric  irritation, 
gastric  catarrh,  or  dilatation  of  the  organ  from  whatever  cause, 
it  is  best  to  wash  out  the  organ,  using  a  soft  tube.  This 
produces  less  general  disturbance  than  the  administration  of 
emetics.  In  some  alcoholic  cases,  on  the  other  hand,  an 
emetic  may  be  the  best  remedy  to  use,  and  the  most  service- 
able is  apomorphine.  In  doses  of  ^  to  grain  hypodermic- 
ally,  apomorphine  acts  as  a  prompt  emetic,  and  in  the  majority 
of  instances  does  no  harm.  It  may,  however,  produce  inco- 
ordination of  gait  and  a  general  depression  of  the  body.  It 
must  not  be  given  to  old  people,  to  those  debilitated  by  long 
illness,  or  those  with  serious  organic  disease  (cardiac  and  renal), 
or  to  those  with  a  weak  circulation. 

Mustard  and  water,  one  teaspoonful  of  mustard  in  a  • 
tumblerful  of  warm  water,  is  a  safe  emetic.  And  salt  and 
water,  two  teaspoonfuls  to  a  tumblerful  of  warm  water,  may 
be  used  in  some  cases.  But  copper  sulphate,  alum,  and 
ipecacuanha  are  to  be  avoided  on  account  of  their  irritant 
efl'ects. 

8.  Remedies  for  Constipation  and  Diarrhoea. 

Diarrhoea. — The  four  forms  of  diarrhoBa  which  occur  in  - 
connection  with  gastric  disorders  are  : — 

1.  Diarrhoea  directly  due  to  irritant  food,  and  coming 
on  shortly  after  the  food  has  been  taken.  The  treatment  of 
this  is  an  avoidance  of  the  recurrence  of  the  indiscretion,  but 
if  the  symptoms  are  severe  (and  not  due  to  mineral  poisoning) 
a  purgative  soon  after  the  commencement  of  the  symptoms  is 
the  proper  treatment.  This  treatment  must  not  be  delayed 
longer  than  about  twenty-four  hours  after  the  onset  of  the 
symptoms;  its  object  is  to  expel  the  irritant  food  from  the 
mtestinal  tract.  If  the  diarrhcea  has  lasted  some  time,  it 
IS  useless  giving  a  purgative,  as  the  symptoms  are  now  due  to 
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the  irritant  effects  on  the  intestines,  and  these  must  be  treated 
by  sedatives  and  intestinal  antifermentatives.  The  best 
purgative  to  administer  under  the  circumstances  described  is 
castor  oil,  of  which  half  an  ounce  is  to  be  given  with  3  to  5 
minims  of  tincture  of  opium.  In  this  combination  no  harm  is 
done  by  the  castor  oil. 

2.  Diarrhoea  in  gastric  disorder  may  be  due  to  bacterial 
fermentation  of  food  both  in  the  small  and  large  intestines;  the 
motions  being  foul,  and  accompanied  by  the  passage  of  much 
ilatus.  A'  castor -oil  purge  is  frequently  a  preliminary  and 
great  aid  in  the  treatment  of  this  form  of  diarrhoea,  but  the 
administration  of  intestinal  antifermentatives  is  the  essential 
treatment.  Salol  (5  grains),  beta-naphthol  or  salicylate  of  bis- 
muth may  be  given  to  adults ;  and  to  children,  in  whom  the 
condition  is  very  common,  either  salicylate  of  bismuth  (dose, 

1  to  3  grains),  or  hydrargyrum  cum  creta  to  1  grain) 
frequently  repeated. 

3.  The  third  variety  of  diarrhoea  in  gastric  disorder  is  that 
which  is  called  Henteric.  Lienteric  diarrhoea  has  many  causes, 
some  dependent  on  the  condition  of  the  central  nervous 
system,  others  on  the  condition  of  the  stomach  and  intestines. 
The  latter  variety  is  very  amenable  to  treatment.  Although 
it  may  have  existed  for  two  or  three  months  before  the 
patient  seeks  advice,  it  is  frequently  cured  in  less  than  a  week 
by  the  administration  of  small  doses  of  arsenic  before  meals ; 

2  or  3  minims  of  liquor  arsenicalis  (B.P.),  or  3  to  4  minims  of 
liquor  sodii  arseniatis,  with  half  a  drachm  of  tinctura  lavanduLne 
composita  in  an  ounce  of  water.  In  what  manner  the  arsenic 
acts  it  is  impossible  to  say.  A  second  mode  of  treatment  is 
the  administration  of  gastric  sedatives  in  an  alkaline  bismuth 
mixture  shortly  before  meals ;  either  2  to  4  mmims  of  acidum 
hydrocyanicum  dilutum  (B.P.)  with  10  to  15  grains  of  bis- 
muth carbonate,  or  7  to  10  minims  of  liquor  morphinse  hydro- 
chloratis  with  bismuthi  carbonas  and  sodii  bicarbonas.  These 
mixtures  are  of  use  in  many  cases,  but  are  not  so  generally 
useful  as  arsenic.  The  treatment  must  be  continued  for  three 
or  four  weeks,  as  the  condition  is  apt  to  recur.  Sometimes 
the  diarrhoea  is  succeeded  by  obstinate  constipation,  which  has 
to  be  treated  by  mild  aperient  pills  and  by  diet. 
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4.  A  fourth  variety  of  diarrhoea  is  that  which  alternates 
with  constipation  in  the  course  of  a  chronic  gastric  disorder 
(p.  204).  The  treatment  is  that  of  chronic  constipation,  since 
the  primary  condition  is  constipation,  and  the  secondary, 
irritation  of  the  walls  of  the  gut  by  the  hardened  faeces  and 
bacterial  decomposition  of  the  faecal  matter.  The  treatment, 
therefore,  is  to  get  rid  of  this  faecal  matter  by  aperients. 

Constipation. — Habitual  or  chronic  constipation  is  fre- 
quently one  of  the  most  obstinate  symptoms  to  combat  in  gastric 
disorders.  It  may  be  due  to  other  conditions  and  diseases  than 
those  of  the  stomach,  but  as  a  rule  it  is  a  feature  of  both  acute 
and  chronic  gastric  affections.  The  treatment  is  by  no  means 
simple,  and  is  dependent  on  the  regulation  of  the  diet  and  of 
the  mode  of  life,  on  the  medicinal  and  other  treatment  of  the 
gastric  affection,  as  well  as  on  the  administration  of  aperients. 
It  is  a  symptom  which  is  one  of  the  troubles  of  advancing 
age. 

Simple  measures  are  in  many  cases  sufficient  to  overcome 
habitual  constipation.  The  habit  of  going  to  the  closet 
regularly,  and  preferably  after  breakfast,  is  one  of  great  import- 
ance to  be  observed.  It  is  frequently  broken,  especially 
by  women,  and  may  lead  to  a  chronic  constipation.  Smoking 
after  breakfast  is  an  aid,  but  the  custom  of  rushing  off  after 
a  hasty  morning  meal  is  a  hindrance  to  the  normal  daily 
evacuation  of  the  bowels. 

Fruit  such  as  oranges,  apples,  figs,  and  prunes  taken  before 
or,  better  still,  after  breakfast  is  often  beneficial.  Oatmeal  at 
breakfast  or  brown  bread,  instead  of  white,  acts  similarly.  But 
in  chronic  gastric  affections,  fruit,  oatmeal,  and  brown  bread 
are  more  frequently  inadmissible  than  not ;  the  fruit  leading 
to  organic  acidity  of  the  gastric  contents,  the  oatmeal  and 
brown  bread  containing  much  indigestible  cellulose,  which  not 
infrequently  irritates  both  the  stomach  and  the  intestinal 
tract. 

The  remedies  which  are  given  for  overcoming  habitual 
constipation  are  either  simple  purgatives  or  purgatives  com- 
bmed  with  tonics.  None  of  the  more  violent  purgatives  are 
necessary,  .since  the  effect  required  to  be  produced  is  a  gradual 
one.    As  an  emergency  either  enemata  or  strong  purgatives 
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may  have  to  Ije  administered.  The  continuance  of  enemata  or 
of  strong  purgatives  does  more  harm  than  good. 

Enemata. — Small  enemata  are  to  be  used,  not  exceeding  a 
pint,  either  of  soap  and  warm  vrater,  or  of  thin  oatmeal  made 
with  water.  If  there  is  much  flatulence,  one  teaspoonful  of  oil 
of  turpentine  may  he  added  to  the  oatmeal  enema.  G-lycerine 
enemata  are  sometimes  useful,  either  by  means  of  an  in- 
jection into  the  rectum  of  one  drachm  of  glycerine  with  a 
glass  or  vulcanite  syringe,  or  by  means  of  a  glycerine  sup- 
pository, which,  being  a  solid  body  and  slowly  melting,  is  not 
so  serviceable  as  the  injection  of  glycerine,  as  it  is  sometimes 
pushed  out  of  the  rectum  before  sufficient  glycerine  has  been 
dissolved  to  have  its  proper  effect.  Glycerine  enemata  if 
long  continued  are  apt  to  irritate  the  mucous  membrane ;  and 
in  some  cases  they  cause  an  evacuation  every  second  time 
they  are  used  and  not  every  time. 

Enemata  are  to  be  used  only  in  cases  of  emergency,  as 
an  occasional  adjunct  to  the  slow  action  of  the  aperient 
habitually  given,  and  in  cases  where  it  is  not  desirable  to 
give  any  food  or  medicine  by  the  mouth.  These  latter  cases 
are  those  in  which  there  is  violent  and  continuous  vomiting, 
as  in  acute  gastric  catarrh  and  chronic  ulcer ;  where  there  is 
severe  catarrh  of  the  stomach  without  much  vomiting  (as  in 
the  patients  who  are  under  treatment) ;  where  there  has  been 
recent  hajmatemesis  from  whatever  cause ;  and  where  there  is 
great  dilatation  of  the  stomach. 

8alim  Pttrgatives. — As  a  rule  saline  purgatives  are  only 
to  be  used  in  gastric  disorders  as  adjuncts  in  the  treatment  of 
chronic  constipation.  Thus  in  the  continuous  treatment  of 
this  disorder  with  mild  aperient  pills,  salines  given  in  the 
early  morning  before  breakfast  are  of  great  use  in  aiding  the 
action  of  the  mild  evening  pill.  Two  teaspoonfuls  each  of 
magnesii  sulphas  and  sodii  sulphas  may  be  given  with  five  or 
ten''  drops  of  tinctura  zingiberis  in  half  a  tumblerful  of  warm 
water  Some  of  the  aperient  saline  waters  may  be  used: 
Hunyadi  Janos  or  ^sculap,  half  to  one  wine-glassful  in  half  a 
tumblerful  of  warm  water,  sipped  while  dressmg  m  the 
morning  The  administration  of  salines  in  this  way  ought 
only  to  be  occasional  in  gastric  disorders.    In  some  patients, 
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they  diiniuisli  the  appetite  for  breakfast,  in  others  they  cause 
depression.  They  are,  however,  of  great  use,  in  men  especially, 
and  in  those  who  are  obese  and  suffer  from  chronic  gout.  Con- 
tinuous administration  of  salines  is  sometimes  adopted,  in  a 
mixture  containing  a  drachm  eacli  of  magnesium  sulphate  and 
sodium  sulphate,  15  to  20  grains  of  bicarbonate  of  sodium, 
and  an  ounce  of  .infusion  of  gentian,  with  a  corrective  such  as 
spiritus  chloroformi  or  spiritus  a^theris  (5  to  10  minims).  In 
not  a  few  cases,  in  women,  this  alkaline  mixture  taken  before  each 
principal  meal  has  an  excellent  effect  in  regulating  the  bowels. 
But  it  frequently  produces  disagreeable  effects  and  cannot  be 
administered  for  any  length  of  time.  It  causes  depression, 
magnesium  sulphate  being  a  very  depressant  drug ;  and  after 
a  time  it  produces  small  watery  motions,  passed  three  or 
four  times  daily.  This  is  not  a  desirable  effect,  and  soon 
counteracts  any  benefit  the  patient  has  previously  received 
from  treatment ;  so  that  if  tried,  the  patient  must  be  directed 
to  stop  taking  the  medicine  as  soon  as  the  stools  become 
watery  and  more  frequent,  and  a  simple  alkaHne  mixture 
substituted  in  order  that  the  medicinal  treatment  of  the  case 
may  not  be  intermitted.  Given  in  smaller  doses  (10  grains 
three  times  daily)  sodium  sulphate  is  of  service  in  regulating 
the  bowels,  especially  in  combination  with  tincture  of  bella- 
donna. 

Mercurial  Furgatives. — For  the  treatment  of  habitual  consti- 
pation by  the  continuous  administration  of  aperient  medicines, 
mercurial  purgatives  are  to  be  avoided.  If  given  frequently, 
they  do  more  harm  than  good.  Yet  in  certain  cases,  their 
action  is  most  beneficial.  In  the  first  place,  they  may  be 
given  as  an  adjunct  to  a  mild  aperient  pill.  When  in  the 
early  stage  of  treatment,  the  daily  pill  is  msufificient  to 
produce  a  regular  motion  every  day,  an  occasional  mercurial 
purgative  is  useful.  One  of  the  best  remedies  for  this  purpose 
is  a  pill  containing  2  grains  of  calomel  with  2  grains  of  pHula 
colocynthidis  composita  (B.P.),  or  one  containing  the  same 
amount  of  calomel  with  2  grains  of  pilula  rhei  composita.  The 
patient  is  to  be  directed  to  take  this  pill  occasionally  at  night, 
omitting  the  daily  mild  pill.  In  the  second  place,  in  certain 
cases  of  gastric  disorder  associated  with  pains  in  different  parts 
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of  the  body,  such  as  a  soreness  of  the  muscles,  a  pain  in  the 
chest  (especially  the  left  side),  and  more  particularly  in  cases 
of  pain  in  the  neck  passing  over  the  head,  a  blue  pill  (pilula 
hydrargyri,  5  grains)  at  night,  followed  by  a  black  draught 
(mistura  sennte  composita,  1  ounce)  in  the  morning  before 
breakfast,  frequently  gives  great  relief.  These  are  not  to  be 
frequently  repeated,  as  by  repetition  they  lose  their  effect.  The 
administration  of  small  doses  of  mercurial  salts  for  the  relief 
of  constipation  is  to  be  avoided  in  gastric  disorders  in  adults. 

Remedies  for  Continuous  Administration  in  Chronic  Consti- 
pation.— The  remedies  previously  discussed  are  those  which 
are  to  be  used  mainly  in  emergencies  in  chronic  constipation. 
Effectual  relief  in  chronic  constipation,  however,  depends  on 
two  chief  conditions  : — 

1.  The  treatment  of  the  gastric  disorder  by  remedies, 
hygienic  regulations,  and  by  diet. 

2.  The  continuous  administration  of  mild  and  tonic 
aperients. 

In  mild  cases,  the  administration  of  an  alkaline  bitter 
mixture  before  meals,  and  a  slight  alteration  in  the  diet  is 
sufficient  to  regulate  the  bowels,  which  from  being  opened 
once  in  two  to  four  days  are  opened  every  day.  In  other 
cases,  malt  preparations  or  cod-liver  oil  also  aid ;  and  in 
many  cases  where  these  remedies  are  indicated,  an  aperient 
medicine  is  found  unnecessary.  But  in  the  majority  of  cases 
of  chronic"  constipation  in  gastric  disorder,  there  is  great 
difficulty  in  treatment,  and  an  aperient  medicine  becomes  a 
necessity.  It  must  be  one  which  can  be  administered  every 
day  without  bad  effects,  the  object  being  to  produce  a  normal 
daily  motion;  solid,  and  without  any  succeeding  watery 
evacuations. 

Senna,  in  any  simple  mixture,  is  not  suitable  for  con- 
tinuous administration;  but  mixed  with  a  large  amount  of 
correctives,  and  with  a  small  quantity  of  sulphur  as  in  pulvis 
glycyrrhizae  compositus,  it  is  a  very  valuable  remedy  for 
constipation  both  in  children  and  adults.  It  must  be  given 
at  night,  and  the  dose  to  be  administered  depends  on  the 
effect."  In  children  of  seven  to  fourteen  years,  it  is  best  to 
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begin  with  a  daily  dose  of  half  a  drachm ;  in  adults,  of  a 
drachm.  If  this  amount  is  insufficient,  it  may  be  increased 
to  2  drachms ;  if  too  large,  i.e.  producing  watery  evacuations, 
it  must  be  diminished.  Beyond  2  drachms  as  a  daily  dose  it 
is  unnecessary  to  go,  and  so  large  a  dose  cannot  be  ad- 
ministered for  any  length  of  time.  In  such  cases,  treatment 
with  liquorice  powder  is  far  beliind  in  efficiency  the  method 
of  a  daily  mild  pill  with  an  occasional  stronger  one.  In  some 
cases  liquorice  powder  cannot  be  borne,  partly  from  its 
nauseous  taste,  which  may  be  overcome  by  the  addition  of 
half  a  teaspoonful  of  sal  volatile,  and  partly  from  the  griping 
produced. 

Senna  in  the  form  of  confectio  sennse  is  to  be  given  in  these 
cases  where  there  are  haemorrhoids ;  it  must  be  taken  in  tea- 
spoonful  doses  before  breakfast. 

Blmharb,  Cascara,  Aloes. — The  three  purgative  remedies 
wliich  are  par  excellence  of  benefit  in  chronic  constipation  are 
rhubarb,  cascara  sagrada,  and  aloes.  Of  these  rhubarb  and 
aloes  are  the  most  efficient  in  the  majority  of  cases,  although 
in  some  cascara  agrees  well. 

BJmbarb. — For  adults  the  best  form  of  administration  is 
the  pilula  rhei  composita  (B.P.)  in  doses  of  5  grains 
every  night  before  going  to  bed.  If  the  dose  (5  grains)  is  too 
large,  i.e.  tends  to  produce  small  evacuations  after  the  first 
solid  one,  the  patient  may  be  directed  to  shave  off  a  small  piece 
of  the  pill;  if  the  dose  is  too  small,  10  grains  may  be  given,  to 
be  reduced  to  5  when  necessary.  Ehubarb  pills  are  best 
taken  uncoated,  and  they  must  be  freshly  made.  Old  coated 
pills  are  very  slow  in  dissolving  or  may  be  passed  unchanged. 

For  children  rhubarb  is  best  administered  either  with  an 
alkaline  carbonate  (sodium  bicarbonate)  or  with  a  saline 
purgative.  In  the  former  case  for  a  child  of  three  to  seven  years 
of  age,  6  grains  of  pulvis  rhei  may  be  combined  with  3 
grains  of  sodium  bicarbonate  in  powder,  a  whole  or  half  a 
powder  being  given  every  night.  In  other  cases  it  is  advisable 
to  administer  the  rhubarb  in  the  form  of  a  mixture  taken  three 
tunes  daily  before  food,  viz.  one  containing  tincture  of  rhubarb, 
0  minims  ;  magnesium  carbonate,  3  to  5  grains  ;  glycerine,  10 
mmims,  and  water  to  2  drachms.    To  this  may  with  benefit 
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be  added  belladonna,  in  the  form  of  tincture,  in  7  to  10  minim 
doses.  Sodium  sulpliate  (10  grains)  may  be  substituted  for 
the  carbonate  of  magnesium,  but  as  a  rule  the  carbonate  agrees 
better.  The  rhubarb  and  soda  powders  agree  well  with  children, 
but  if  the  constipation  is  very  obstinate  and  continues  so  in 
spite  of  alterations  in  the  diet  and  the  daily  administration 
of  the  rhubarb  powder,  small  doses  of  liquorice  powder  are 
effectual.  The  rhubarb  and  belladonna  mixture  is  very  suitable 
for  continuous  administration  in  obstinate  constipation  due  to 
digestive  disorders.  The  dose  of  rhubarb  and  magnesium 
carbonate  must  be  graduated  according  to  the  effects  of  the 
medicine. 

Gascara  sagrada  may  be  administered  in  two  forms,  the  solid 
extract  and  the  fluid  extract.  The  fluid  extract  is  the  more 
reliable  preparation,  and  as  it  is  disagreeable  to  take  in  solution, 
may  be  conveniently  given  in  the  form  of  elixir.  The  solid 
extract  in  doses  of  2  to  5  grains  is  given  in  the  pill  form,  the 
smaller  dose  being  for  continuous  daily  administration.  The 
fluid  extract  is,  however,  the  prexsaration  to  be  employed,  and  it 
may  be  given  in  two  ways.  A  daily  dose  of  1 5  to  2  0  minims 
may  be  given  every  night  to  ensure  a  morning  evacuation, 
the  dose  being  increased  to  .30  minims  if  necessary.  It  is, 
however,  in  many  cases  Ijetter  to  give  it  three  times  daily  ui 
an  alkaline  mixture  with  belladonna  and  glycerine,  as  in  this 
case  both  the  gastric  disorder  and  the  constipation  are  treated. 
Ten  minims  of  fluid  extract  of  cascara  sagrada,  with  20  grains 
of  bicarbonate  of  sodium,  7  to  1 0  minims  of  tincture  of  bella- 
donna, -J  drachm  of  glycerine  and  1  ounce  of  water  are  to 
be  given  three  times  daily  before  meals.  A  mixture  such  as 
this,  in  conjunction  with  dieting,  is  frequently  all  that  is 
necessary  to  give  complete  relief  in  cases  of  chronic  gastric 
disorder  with  constipation. 

Aloes  and  Aloin. — Aloes  is  one  of  the  remedies  most 
serviceable  in  the  treatment  of  chronic  constipation  in  digestive 
disorders.  It  may  be  given  either  in  the  form  of  extract  (B.P.) 
or  of  aloin,  which  is  a  crystaUine  substance  obtained  from  aloes. 
The  dose  of  the  extract  is  2  to  3  grains,  and  of  aloin  |  to  2 
o-rains.  Aloes  is  contained  in  pilula  rhei  composita,  and  is  one  of 
fts  active  ingredients.    For  the  treatment  of  chronic  constipation 
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aloes  in  the  form  of  extract  or  of  aloin  is  usiially  given  in  the 
form  of  pill  combined  with  strychnine  and  belladonna,  or 
sulphate  of  iron,  as  in  the  so-called  "dinner  pills."  In  the 
construction  of  a  dinner  pill  the  dose  of  the  purgative  must 
be  small,  inasmuch  as  anything  like  purging  is  not  desirable 
in  the  treatment  of  chronic  constipation.  The  best  form  of 
dinner  pill  is  as  follows : — 

Extract!  belladona    .  .  .  .  gi-.  ss. 

E.\tracti  micis  vomicse         .  .  .  gr.  ss. 

Ext.  aloes  socotrinte  ....  gr.  ii. 

To  be  made  into  a  5-grain  pill  with  soap  or  •\vitli  powdered  liquorice 

root  and  treacle. 

This  pill  may  be  modified  in  several  ways.  Extract  of  hyoscy- 
amus,  1  grain,  may  be  substituted  for  extract  of  belladonna, 
in  cases  where  patients  are  sensitive  to  the  action  of  belladonna. 
Aloin,  |-  grain,  may  be  substituted  for  the  extract  of  aloes,  and 
^  or  1  grain  of  sulphate  of  iron  added  to  each  pill.  Thus  a 
useful  pill  is  composed  of  ^  grain  each  of  aloin,  extract  of  nux 
vomica,  extract  of  belladonna,  sulphate  of  iron,  powder  of  myrrh, 
and  soap.^  Powder  of  ipecacuanha,  ^  grain,  is  in  some  cases 
a  useful  substitute  for  the  extract  of  belladonna.  Podophyllin 
resin  in  \  grain  doses,  and  euonymin  in  1  grain  doses,  are  consti- 
tuents in  some  dinner  pills,  but  these  are  not  so  generally 
useful  as  the  pills  just  described. 

Dmner  pills  are  to  be  taken  daily  with  the  last  meal,  viz. 
between  7  to  9  p.m.  Their  action  is  occasionally  aided  by 
an  occasional  saline  draught  (p.  310)  before  breakfast,  or  by 
substituting  occasionally  a  purgative  evening  pill  for  the 
dinner  pill,  either  a  mercurial  and  colocynth  pill  (p.  311)  or  a 
colocynth  and  hyoscyamus  pill  (B.P.). 

On  the  Use  of  Alcohol  in  Affections  of  the  Stomach. — In  a 
pure  form  diluted  alcohol  is  a  stimulant  to  secretion ;  when 
undiluted  or  in  the  form  of  beer  or  wine  it  is  an  irritant  to 
the  stomach,  causing  hypersecretion  after  a  time,  but  at  first 
greatly  delaying  the  chemical  processes  of  digestion. 

In  the  treatment  of  stomach  disorder,  two  points  must 
always  be  borne  in  mind  ;  (1)  as  to  whether  alcohol  in  any  form 

^  Sir  Andrew  Clark,  Lancet,  Jan.  1,  1887. 
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is  to  be  allowed  as  an  article  of  diet,  or  (2)  whether  it  is  to  be 
given  medicinally.    These  two  conditions  must  be  weighed  dis- 
tinct from  each  other.   In  allowing  alcohol  as  an  article  of  diet, 
the  state  of  irritation  and  irritability  of  the  stomach  itself  must 
be  considered,  as  well  as  the  kind  of  alcoholic  drink  to  be  allowed. 
Thus  in  all  acute  states  of  the  stomach,  alcohol  in  any  form 
given  by  the  mouth  is  harmful ;  in  acute  and  chronic  gastric 
irritation,  in  acute  catarrh,  and  in  the  subacute  exacerbations 
of  chronic  catarrh,  in  irritable  conditions  of  the  stomach  purely 
nervous,  and  in  chronic  ulcer  in  young  adults,  alcoholic  drinks 
do  harm  and  must  be  witliheld.    "When,  however,  the  acute 
or  subacute  condition  is  past,  the  blandest  forms  of  alcoholic 
drinks  as  an  article  of  diet  alone  are  to  be  allowed,  viz.  the 
ardent  spirits  much  diluted,  and  taken  in  small  quantities  with 
meals.    Afterwards,  well -matured  claret  and  champagne  are 
admissible,  but  not  the  heavy  or  acid  wines — Burgundy,  port, 
or  claret.    Allowing  alcoholic  drinks  in  these  cases  is  a  con- 
cession to  the  patient  and  not  a  necessity  in  the  treatment. 
On  the  other  hand,  in  not  a  few  cases  of  gastric  disorder, 
alcohol  has  to  be  prescribed  as  a  remedy.    It  is  always  best 
given  in  stomach  disorder  as  matured  whisky  or  brandy,  some- 
times as  Bordeaux.    Port  from  its  acidity  is  always  inadmissible. 
It  is  always  to  be  given  with  food  and  much  diluted,  and  the 
amount  to  be  given  daily  is  dependent  on  the  general  condition 
of  the  patient.    As  a  rule  three  or  four  tablespoonfuls  daily  is 
sufficient  in  the  treatment  of  gastric  disorders.    The  cases  in 
which  it  is  to  be  prescribed  are  those  of  gastric  insufficiency, 
and  especially  when  this  is  permanent.     It  acts  here  as  a 
stimulant  to  secretion  and  to  the  nervous  system.    In  cases 
of  ulcer  in  middle  or  old  age,  where  there  has  been  no  recent 
h£ematemesis,  alcohol  is  frequently  of  benefit,  although  care 
must  be  exercised  in  its  use.    In  cancer  also,  and  in  all  cases 
of  degeneration  of  the  mucous  membranes,  it  may  be  given 
with  benefit. 

A  word  may  be  added  regarding  other  food  accessories 
taken  as  drinks.  In  all  cases  it  is  best  to  proscribe  tea,  except 
as  a  flavouring  agent  for  millc;  coffee  maybe  given  in  the 
same  way.  Although  cocoa  is  allowable,  its  continued  use  is 
as  a  rule  objectionable  to  the  patient. 
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TEEATMENT  OF  ACUTE  AND  CHEONIC  AFEECTIONS 
OF  THE  STOMACH— Co7itimced. 

Treatment  by  Diet. 

The  principles  to  be  observed  in  the  selection  of  a  normal  diet 
have  already  been  fully  discussed  (Chapter  I.),  as  well  as  the 
varying  digestibility  of  articles  of  diet  and  the  elfect  of  food 
accessories  on  normal  digestion  (Chapter  II.).  In  Chapter  III. 
food  was  considered  as  a  cause  of  disordered  digestion,  and 
through  all  the  precedmg  pages,  the  relation  of  diet  to  gastric 
disorders  has  been  constantly  under  consideration. 

It  now  remains  to  discuss  to  what  extent  the  diet  has 
to  be  varied  from  the  normal  to  suit  the  altered  digestive 
capacity  of  the  stomach  and  to  prevent  the  food  doing''  harm 
in  functional  and  organic  diseases  of  the  organ.  It  must,  in 
the  first  place,  be  a  paramount  object  to  ensure  the  absorption 
into  the  system  of  a  certain  amount  of  nutriment,  which  may 
require  to  be  small,  as  when  the  patient  is  continuously  at  rest 
in  bed ;  or  may  have  to  be  nearly  the  normal  amount,  as  when 
the  patient,  although  suffering  from  disordered  digestion,  is 
obliged  to  follow  his  occupation.  How  to  accomphsh  this 
with  the  least  change  of  the  individual  habits  is  the  aim  of 
dietetics  in  gastric  disorder.  For  acute  and  severe  gastric 
disorder,  the  dietetic  treatment  is,  as  a  rule,  simple  and  easily 
carried  out,  since  the  patient,  is  an  invalid,  incapable  of 
working ;  but  it  is  in  the  chronic  cases,  especially  those  with 
acute  or  subacute  exacerbations,  that  dietetic  treatment  is  diffi- 
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cult  of  application  and  often  appears  to  fail,  chiefly  because, 
when  the  patient  feels  better,  he  returns  to  old  indiscretions  of 
diet,  with  a  necessary  recurrence  of  symptoms. 

In  the  dietetics  of  gastric  disorders  there  are  several  general 
points  which,  first  of  all,  deserve  attention,  all  of  which  are 
corollaries  of  the  statements  regarding  diet  pi-eviously  discussed 
(Chapters  I.,  II.,  and  III.).    There  is  no  such  thing  as  a  definite 
diet  for  gastric  disorders.    Even  in  acute  conditions  no  definite 
prescription  of  diet  can  be  laid  down  as  suitable  for  all  cases. 
This  is  still  more  so  in  chronic  gastric  disorders,  in  which  great 
idiosyncrasy  with  regard  to  food  is  met  with.    In  chronic 
cases,  therefore,  the  patient  has  to  be  consulted  as  to  what 
agrees  and  what  does  not  agree.    The  statements  made  may 
be  fanciful ;  they  often  are,  but,  on  the  other  hand,  they  are 
not  uncommonly  correct,  as  up  to  a  certain  point  the  patient  is 
the  best  judge  of  the  discomfort  produced  by  a  particular  article 
of  diet.    Failure  in  the  treatment  of  chronic  gastric  disorder 
is  not  infrequently  to  be  ascribed  to  insufficient  inquiry  of  the 
patient  as  to  the  effect  of  particular  articles  of  diet  in  produc- 
ing the  symptoms  from  which  he  suffers. 

The  three  objects  to  be  borne  in  mind  in  the  dietetics  of 
gastric  disorders  are  : — 

1.  To  give  the  patient  in  the  day  only  just  as  much  food 
as  the  stomach  can  digest  and  manipidate. 

2.  To  remove  the  irritants  from  the  diet. 

3.  To  remove  the  substances  which,  in  cases  of  bacterial 
fermentation  of  the  food,  are  decomposed  by  bacteria. 

On  the  second,  which  is  by  far  the  most  important  question 
in  the  dietetics  of  gastric  disorders,  the  first  statement  to  a  great 
extent  depends. 

1.  To  give,  the,  Patient  only  just  as  much  Food  as  the  Stomach 
can  Digest  and  Manipidate.  —  Digestion  of  the  food  in  the 
stomach  is  not  quite  the  same  as  manipulation.  In  healthy 
conditions,  as  has  been  shown,  the  food  may,  from  its  character 
and  bulk,  be  with  difficulty  manipulated  by  the  stomach,  i.e. 
the  peristalsis  may  diminish  before  chemical  digestion  is 
complete,  and  so  the  last  portions  of  the  meal  are  not  expelled 
into  the  duodenum.    In  disorder  and  disease  of  the  stomach 
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insufficient  digestion  and  insufficient  manipulation  of  the  food 
is  often  present,  due  either  to  a  deficient  secretion  of  the 
gastric  juice,  or  to  deficient  motor  activity  of  the  stomach,  or 
to  both. 

Thus  in  gastric  insufficiency,  the  conditions  to  deal  with 
are  a  deficient  secretion  of  gastric  juice  and  a  deficient  motor 
activity,  the  latter  being  in  some  cases  the  more  prominent 
condition. 

In  gastric  catarrh,  acute  and  chronic,  both  secretion  and 
motor  activity  are  affected,  in  the  more  acute  cases  even  to 
complete  abeyance  of  the  functions  of  the  stomach. 

In  gastric  irritation,  a  deficiency  of  function  is  not  present 
in  .  the  early  stage,  although  later  a  deficient  motor  activity  of 
the  organ  may  be  observed. 

In  chronic  ulcer,  the  digestion  may  be  normal,  or  there 
may  be  gastric  insufficiency  or  hypersecretion.  In  cancer 
there  may  be  gastric  catarrh  as  well  as  gastric  insufficiency. 
In  all  cases,  except  those  of  gastric  irritation,  the  tendency  is 
to  dHatation  (motor  weakness)  of  the  organ,  associated  with 
deficient  secretion. 

Hence  in  the  majority  of  cases  of  gastric  disorder  the 
food  has  to  be  diminished  m  quantity;  in  the  acuter  cases,  it 
may  have  to  be  completely  withheld  by  the  mouth.  It  has 
to  be  diminished  in  quantity  by  the  mouth  in  the  followino- 
conditions : —  ^ 


1.  In  gastric  insufficiency,  because  of  the  deficiency  in 
function  of  the  organ, 

2  In  gastric  catarrh,  because  of  the  deficiency  in  function 
and  of  the  irritability  of  the  organ. 

3.  In  gastric  irritation,  be^cause  of  the  irritability  of  the 
organ. 

4.  In  chronic  ulcer,  as  a  means  of  treatment  of  the  ulcer 
catarrh  °'  ^''''''''^  °^        ^''"'"''"^  insufficiency  or 

5.  In  many  cases  of  cancer,  on  account  of  dilatation  of 
catarrr'''  insufficiency  or 

Diminution  in  the  quantity  of  the  food  is  not  the  only 
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point  to  be  attended  to :  the  food  articles  must  be  digestible 
and  easily  manipulated  by  the  stomach.  This  has  already 
been  fully  discussed  (Chapter  II.),  and  need  only  be  referred  to 
here. 

In  the  second  place,  feeding  by  the  mouth  may  have  to  be 
completely  stopped,  and  rectal  feeding  substituted.  The  condi- 
tions of  the  stomach  in  which  this  is  indicated  are : — 

1.  Acute  gastric  irritation,  in  some  cases  of  which  food 
must  be  withheld  for  thirty-six  hours  or  more  to  allow  the 
organ  to  recover. 

2.  Acute  gastric  catarrh  and  some  cases  of  subacute  catarrh. 

3.  In  cases  of  great  irritability  of  the  stomach,  whether 
due  chiefly  to  nervous  irritability,  or  to  catarrh,  or  ulcer,  in 
which  all  food  is  rejected  by  the  organ,  after  causing  great 
epigastric  pain  (see  p.  341). 

2.  To  remove,  Irritants  from  the  Diet. — This  is  the  second 
object  to  be  kept  in  view  in  the  dietetic  treatment  of  all  cases 
of  disease  of  the  stomach,  whether  functional  or  organic.  An 
ordinary  diet  which  in  health  produces  no  symptoms,  in  gastric 
disease  is  the  cause  of  various  symptoms,  some  of  which  are 
directly  related  to  the  stomach,  others  are  referred.  The  mLxed 
food,  therefore,  acts  as  an  irritant.  It  is  the  object  of  treat- 
ment to  remove  the  most  irritant  substances  from  the  dietary. 

In  cases  of  gastric  insufiaciency,  gastric  irritation,  and 
chronic  catarrh,  this  removal  of  the  irritant  food  articles  from 
a  diet  is  in  many  cases  all  that  is  essential  in  the  treatment 
of  the  case,  when  combined  with  simple  medicmal  treatment. 
In  other  cases,  as  has  just  been  stated,  all  food  may  disagree 
owinCT  to  the  irritability  of  the  organ. 

The  chief  irritant  substances  in  the  dietary  of  gastric 
disorders  may  again  be  mentioned  (Chapter  III.)  :— 

(I)  As  regards  the  Food  itself: — 

Too  large  a  quantity  of  organic  acids  or  salts  (acetic,  lactic. 

An  excessive  amount  of  carbohydrates-starch  and  sugar 

 and  of  fats  in  the  dietary. 

A  large  amount  of  cellulose. 
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(2)  As  regards  the  Food  Accessories : — 

All  food  accessories  are  irritants,  or  tend  to  become 
irritants,  in  gastric  disorder,  especially  when  taken  in  anj'- 
thing  like  a  concentrated  form.  The  most  important  are 
alcohol,  and  especially  the  acid  wines  and  beer,  tea  and  coffee, 
pepper,  spices,  and  hot  sauces. 

In  determining,  therefore,  a  diet  for  cases  of  gastric  disorder, 
the  main  points  to  be  remembered  are  that  the  food  must  be 
bland  and  digestible ;  must  not  contain  too  much  carbohydrate 
or  fat,  or  too  much  cellulose ;  and  that  food  accessories,  while 
necessary  for  flavouring  must  be  allowed  with  great  caution,  in 
small  quantity  and  much  diluted. 

3.  To  reraove  the  Substances  which,  in  cases  of  Bacterial 
Fermentation  of  the  Food,  core  decomposed  by  Bacteria. — This  is 
the  third  object  of  dietetics  in  gastric  disorder.  In  mild  cases 
of  fermentation,  such  as  occur  occasionally  in  the  course  of 
gastric  insuflaciency,  the  carbohydrates  of  the  diet  must  be 
diminished  in  quantity,  and  in  some  cases  completely  with- 
held from  the  diet.  "When  bacterial  fermentation  is,  however, 
continuous  and  well  marked,  as  in  dilatation  of  the  stomach, 
complete  withdrawal  of  the  carbohydrates  from  the  diet  is  an 
essential  to  treatment.  All  food  articles  containing  starch, 
much  dextrin  and  sugar  are  to  be  withdrawn,  at  any  rate  for 
a  time. 

From  these  general  considerations,  we  may  pass  on  to  a 
more  detailed  discussion  of  the  alterations  of  the  diet  to  be 
adopted  m  the  treatment  of  gastric  disorder.    From  what  has 
been  said,  it  is  evident  that  the  diet  to  be  adopted  in  each 
particular  case  of  disease  or  disorder  cannot  be  rigidly  defined. 
Even  in  organic  disease  of  the  stomach,  no  particular  diet  can 
be  universally  recommended.    The  diet  has  to  be  regulated 
according  to  the  degree  of  alteration  in  the  functions^'of  the 
organ,  according  to  the  degree  of  irritation  and  irritability  of 
the  organ,  and  according  to  the  nature  of  the  organic  disease 
present— mflammation,  degeneration,  ulcer,  cancer.    A  prac- 
tical account,  therefore,  of  the  dietetics  of  gastric  diseases  is 
more  or  less  of  an  empirical  nature,  a  particular  change  of  the 
diet  bemg  indicated  by  symptoms  or  groups  of  symptoms. 
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Dietetic  treatment  will,  therefore,  be  considered  under  the 


following  headings : — 


1.  Changes  of  diet  in  chronic  gastric  irritation  and  in 
chronic  gastric  catarrh. 

2.  Changes  of  diet  in  gastric  insufficiency. 

3.  Changes  of  diet  in  great  irritabihty  of  the  organ :  as 
shown  by  pain  and  vomiting. 

4.  Changes  of  diet  in  great  flatulence  and  in  acidity. 

5.  Changes  of  diet  in  dilatation  of  the  organ  :  (1)  with  or 
without  bacterial  fermentation,  (2)  with  or  without  pyloric 
obstruction. 

6.  Changes  of  diet  in  organic  disease  of  the  organ  :  ulcer 
and  carcinoma. 

1.  Changes  of  Diet  in   Chronic   Gastric  Irritation  and 
Chronic  Gastric  Catarrh. — The  dietetic  treatment  of  these  two 
conditions  may  be  considered  under  one  heading,  since  not  only 
does  chronic  gastric  irritation  pass  into  chronic  catarrh  in 
many  cases,  but  in  both  there  are  symptoms  of  irritation 
of  the  organ.    Pathologically,  however,  there  is  a  difference, 
inasmuch  as  in  chronic  gastric  catarrh  there  is  a  diminished 
secretion  of  gastric  juice,  especially  of  the  hydrochloric  acid, 
and  an  increased  secretion  of  mucus ;  whereas  in  the  majority 
of  cases  of  gastric  irritation,  the  secretion  of  gastric  juice 
is  not  diminished,  and  there  may  be  an  excessive  secretion 
of  hydrochloric  acid.     In   these  cases  dietetic  treatment 
goes  hand  in  hand  with  the  medicinal,  which  is  essential 
for  the  relief  of  the  patient.    The  medicmal  treatment  may 
in  individual  cases  be  quite  diff-erent  in  the  two  cases,  but 
practically  the  dietetic  treatment  is  the  same. 

Patients  do  not  seek  advice  at  the  first  onset  of  the 
symptoms  in  these  conditions,  but  after  a  period  of  one,  two, 
or  three  months,  during  which  the  distress  of  digestion  is 
<.radually  increasing,  and  they  come  with  a  history  of  previous 
Attacks  similar  to  the  present.  The  features  of  the  attack  are 
important  from  the  point  of  view  of  dietetics.  At  first  the 
distress  is  only  after  the  largest  meal  m  the  day,  then  af  x 
each  meal,  then  early  morning  symptoms  come  on ;  ea  du  m 
the  day  being  found  to  disagree  is  given  up ;  alcoholic  dunks, 
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although  they  may  disagree,  are  rarely  given  up ;  meat  is  then 
eliminated  from  the  diet,  sometimes  potatoes,  until  at  the 
time  of  the  first  visit  patients  say  that  everything  disagrees. 
There  may  have  been  occasional  vomiting :  in  the  case  of  gastric 
irritation  the  liquid  being  acid  and  irritating  to  the  mouth ; 
in  that  of  gastric  catarrh,  containing  mucus  but  not  irritating, 
unless  there  is  an  excess  of  organic  acids  in  the  diet  or 
fermentation  is  present.    The  patient,  indeed,  comes  in  what 
may  be  called  a  subacute  exacerbation  of  the  condition.  The 
dietetic  treatment  depends  on  the  intensity  of  the  symptoms, 
and  the  main  question  to  decide  is  whether  the  patient  is 
to  be  placed  on  a  strictly  liquid  diet  or  on  a  modified  ordinary 
diet.    Botli  these  measures  are  temporary,  and  with  medicinal 
treatment  may  give  instant  relief  to  the  more  urgent  symptoms. 
The  prescription  of  a  temporary  liquid  diet  depends  on  the 
severity  of  the  symptoms  of  irritation  of  the  organ.    It  is  rarely 
necessary  in  cases  of  gastric  iiTitation,  but  in  cases  of  chronic 
gastric  catarrh,  where  the  symptoms  gradually  increase  till  at 
the  first  visit  the  patient  complains  that  all  food  disagrees  and 
that  vomiting  occurs  every  day  or  every  two  days,  a  liquid 
diet  is  an  essential  to  treatment.    This  may  be  prescribed  in 
the  follovdng  forms  : — 

Strict  Liquid  Diet. — Cow's  milk  alone  is  to  be  taken; 
boiled,  and  cooled  to  the  temperatiu-e  that  is  most  palatable. 
Hot  milk  in  such  cases  not  infrequently  causes  pain,  as 
well  as  cold  milk.    A  tumblerful  of  milk  is  to  be  ta!ken 
every  two  hours  regularly  day  or  night,  so  that  three  or 
four  pints  of  milk  are  taken  in  the  twenty-four  hours.  The 
patient  need  not  be  in  bed,  but  must  rest  most  of  the  day, 
although  a  short  walk  of  half  an  hour  twice  daily  is  advisable.' 
Some  patients  can  pursue  their  ordinary  avocation,  if  not 
laborious,  on  this  diet.    Constipation,  the  only  serious  trouble, 
IS  to  be  treated  as  previously  directed  (p.  309).    Beef-tea,  not 
soup,  may  occasionally  be  allowed  as  a  change  to  the  milk,  and 
a  little  coffee  in  the  milk,  just  to  flavour  it,  is  agreeable 
to  the  patient. 

The  duration  of  the  treatment  by  Uquid  diet  of  these 
chronic  cases  (which  have  been  aggravated  by  lack  of  attention) 
depends  on  the  results  obtained.    In  all  cases  of  gastric  irrita- 
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tiou  where  it  is  necessary,  relief  is  obtained  in  three  or  four 
days,  and  the  diet  may  then  be  modified ;  in  cases  of  chronic 
catarrh,  the  same  result  may  follow,  but  not  infrequently  the 
liquid  diet  has  to  be  continued  for  a  much  longer  time — from 
two  to  four  weeks. 

This  initial  and  temporary  treatment  with  a  liquid  diet 
gives  relief  to  the  distress  of  digestion  and  to  the  vomiting  in 
the  majority  of  cases. 

A  modified  liquid  diet  may  now  be  adopted,  and  this  may 
be  prescribed  from  the  first  if  the  symptoms  are  not  very 
severe.  In  the  modified  milk  diet,  carbohydrate  food  is  added, 
and  the  patient  is  allowed  to  divide  his  food  into  three  meals, 
to  be  taken  at  8  a.m.,  12  to  1  midday,  and  5  to  6  p.m. 
Carbohydrate  food  is  not  to  be  given  if  there  are  signs  of 
bacterial  fermentation  of  the  food  in  the  stomach,  \anless  this 
is  readily  prevented  by  means  of  medicinal  treatment. 

Meat  juice  is  a  convenient  adjunct  to  this  diet.  It  is 
prepared  by  finely  mincing  good  beef,  covering  with  cold 
water,  and  adding  a  little  salt.  After  standing  for  one  to  two 
hours,  the  juice  may  be  expressed  by  means  of  a  lemon-squeezer. 
Two  or  three  ounces  of  meat  may  be  used,  and  previous  to 
mincing,  it  must  be  lightly  broiled,  in  order  to  sterilise  the 
surface. 

For  breakfast  at  8  a.m.  :  bread  and  milk,  made  with  the 
crumb  of  white  bread  and  passed  through  a  sieve ;  or  milk, 
boiled  with  two  tablespoonfuls  of  baked  flour,  which  has  been 
baked  till  it  is  quite  brown  but  not  burnt. 

For  the  midday  meal,  12  to  1,  milk  and  Benger's  food,  made 
quite  thin,  with  the  white  of  an  unboiled  egg  beaten  up  in  it, 
a  little  salt  being  added.  Arrowroot  (Bermuda  or  St.  Vincent) 
may  be  siibstituted  for  the  Benger's  food,  or  one  or  two  table- 
spoonfuls  of  meat  juice  added  instead  of  the  egg. 

For  the  evening  meal,  5  to  6  p.m.,  a  basin  of  milk  as  at 
breakfast.  In  between  meals  the  patient  may  be  allowed  a 
small  quantity  of  milk,  with  a  flavouring  of  coffee  or  in  some 
cases  of  tea,  and  at  bedtime  a  glass  of  mHk,  which  may  be 
drunk  then  or  during  the  night.  Modificatious  will  have 
to  be  made  in  the  diet,  according  to  the  results  obtained ;  if  it 
causes  distress  the  amount  of  solid  food  must  be  dinunished;  it 
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it  agrees  more  food  must  be  added.  To  some  patients,  milk 
in  any  form  is  unpleasant,  and  in  others  it  disagrees.  In 
very  few  instances,  however,  is  it  necessary  to  withdraw  milk 
altogether  from  the  dietary.  Eor  the  full  milk  {i.e.  the  milk 
containing  the  cream),  fresh  skimmed  milk  (centrifugalised 
milk)  may  be  substituted  and  made  palatable  by  flavouring 
with  a  little  coffee  or  cocoa.  The  dietetic  value  of  the 
skimmed  milk  may  be  increased  by  beating  up  with  it  the 
white  of  an  egg,  or  adding  a  tablespoonful  of  meat  juice 
prepared  in  the  manner  described  above.  It  is  advisable  also 
to  give  malted  foods  (p.  339)  with  such  a  diet,  and  occasion- 
ally to  allow  a  little  freshly  made  beef-tea. 

The  length  of  time  during  which  the  patient  takes  this 
modified  milk  diet  depends  on  its  effects ;  it  may  have  to  be 
taken  with  modifications  for  some  weeks.  During  its  con- 
tinuance its  effects  must  be  carefully  watched,  especially  if 
there  is  any  tendency  to  bacterial  fermentation  in  the  stomach, 
as  the  lactic  acid  or  other  acid  fermentation  may  occur  and 
undo  all  the  good  effects  of  the  diet.  In  this  case  the  amount 
of  milk  must  be  diminished  and  its  place  taken  partly  by 
skimmed  milk  and  partly  by  beef-tea.  Moreover,  it  may  be 
found  advisable  to  give  as  a  midday  meal  either  boiled  fish  or 
scraped  underdone  beef-steak,  as  in  the  next  diet  to  be  described. 

Mixed  Milk  and  Solid  Diet.—Thi^  diet  may  be  considered 
as  a  modification  of  the  last.  It  is  to  be  prescribed  either  in 
the  graduated  dieting  of  patients  who  come  with  the  symptoms 
described,  viz.  those  associated  with  the  subacute  exacerbations 
of  chronic  gastric  irritation  and  gastric  catarrh,  or  it  may  be 
prescribed  from  the  first,  without  the  stages  of  the  liquid  or 
modified  liquid  diet. 

This  diet  may  be  given  in  two  forms.  The  first  consists 
of  boiled  milk  and  carbohydrate  food,  pounded  fish  or  chicken 
scraped  steak,  or  beaten  eggs,  and  bread  and  butter.  The 
second  consists  of  the  same,  except  that  the  fish  need  not  be 
pounded  nor  the  steak  scraped,  and  chicken  or  pigeon  may  be 
allowed,  with  cocoa. 

The  meals  may  be  distributed  as  follows  :— 
wlfhY  ^f^'—^f ^kfast  at  8  A.M.,  consisting  of  milk  boiled 
>vith  bread,  baked  flour  or  German  rusks. 
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Midday  meal  at  12  to  1,  pounded  fish  or  scraped  steak 
and  bread  and  butter.  The  fish  is  to  be  boiled,  no  sauce 
added,  and  before  being  eaten  all  bones  are  to  be  removed,  and 
the  flesh  pounded  in  a  mortar  or  passed  through  a  sieve.  It 
is  to  be  eaten  warm  and  a  little  milk  mixed  with  it.  Plaice 
without  the  skin,  and  haddock  and  sole  are  the  best  kinds  to 
use ;  mackerel,  or  the  heavier  fish  as  cod,  turbot,and  halibut  being 
inadmissible.  Scraped  steak  is  prepared  as  follows :  3  or  4 
ounces  of  good  rump  steak  or  fillet  steak  are  lightly  broiled  with 
a  little  salt,  it  is  then  cut  and  scraped  with  a  knife,  so  that 
the  red  pulp  is  separated  from  the  shreds  of  membrane.  The 
scrapings  are  spread  on  thin  bread  and  butter  with  no  crust 
or  mixed  with  fine  bread  crumbs,  a  Kttle  salt  being  added. 
The  scrapings  may  also  be  mixed  with  milk,  not  too  hot,  and 
drunk  with  it. 

Evening  meal,  5  to  6  p.m. — Bread  and  butter  with  a  cup 
of  tMn  cocoa  made  with  a  large  quantity  of  milk,  the  whole 
being  strained  to  remove  the  undissolved  particles. 

In  between  these  meals  and  durmg  the  night,  a  glass  of  milk 
previously  boiled  and  cooled  may  be  taken. 

Incl  Bid. — This  is  the  same  as  the  first,  except  that  for 
the  midday  meal,  boiled  fish  may  be  taken,  without  poundmg, 
or  the  wing  of  a  boiled  chicken,  or  the  breast  of  a  roast  pigeon. 
No  flavoured  sauces  are  to  be  added.  In  many  cases,  tender 
steak,  especiaUy  fillet,  not  too  much  broiled,  may  be  prescribed 
as  a  change.  Milk  puddings  (made  with  an  excess  of  milk) 
and  custards  are  allowable. 

With  regard  to  both  these  diets,  it  must  agam  be  said 
that  the  rational  method  is  to  feel  your  way  with  the  treat- 
ment ;  if  either  diet  disagrees,  reduce  the  amount  of  sohd 
food -'if  they  agree,  an  advance  may  be  made  m  the  diet. 
Both  these  diets  are  of  great  use  in  commencing  the  treatment 
of  many  cases  of  chronic  gastric  irritation  and  gastric  catarrh, 
where  the  symptoms,  although  of  two  or  four  months 
duration,  are  not  severe  and  there  is  but  litt  e  vomitmg. 
They  have  as  their  basis  the  prescription  of  milk,  fish,  and  bread 
as  the  staple  articles  of  food;  aU  vegetab  e.  po  a  o^^^ 

prepared  (cured)  foods,  and  food  accessories  (alcoholic  dunks, 
iea'T)  being  removed  from  the  diet.    These  diets  have  very 
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beneficial  results,  combined  with  medicinal  and  hygienic  treat- 
ment ;  the  symptoms  abate  in  severity,  the  food  being  digested 
easily.  The  duration  of  the  treatment  is  a  matter  of  judgment ; 
by  varying  the  food  articles  patients  can  subsist  on  such  diets 
and  even  follow  their  occupation  without  discomfort.  Gradual 
additions  may  be  made  to  the  diet  till  eventually  a  modified 
ordinary  diet  is  reached. 

Modified  Ordinary  Diet. — A  modified  ordinary  diet  may  be 
described  as  an  ordinary  diet,  which  retains  the  most  digestible 
food  articles  and  excludes  the  indigestible  and  the  irritant. 
No  rigid  rules  can  be  laid  down  regarding  the  digestibility  or 
indigestibility  of  any  particular  food  article  in  an  individual 
case ;  for  what  may  be  indigestible  in  one  patient  with  gastric 
disorder,  is  digested  without  discomfort  in  another.  It  is  from 
this  point  of  view  mdispensable  for  successful  treatment  to 
ascertain  from  the  patient  the  effects  of  articles  of  diet  in  pro- 
ducing symptoms.  Again  it  is  necessary  to  refer  to  the  fact 
that  in  a  diet  there  should  not  be  too  great  a  preponderance  of 
one  class  of  food  stuffs,  and  especially  of  carbohydrates  and 
fats,  which  not  being  digested  in  the  stomach  are  with  difficulty 
manipulated  by  the  disordered  organ.  The  irritants  in  the 
food  which  have  to  be  removed  from  the  diet  for  the  successful 
treatment  of  the  cases  under  consideration  are : — 

1.  Those  vegetables  and  articles  of  diet  containing;  a  large 
amount  of  cellulose  in  their  composition  :  brown  bread,  oatmeal, 
cabbage,  uncooked  green  stuff 

2.  Vegetables  containing  an  irritant  active  principle,  such 
as  turnips,  onions,  asparagus. 

3.  Fruits  containing  a  large  amount  of  organic  acids,  free 
and  combined. 

4.  Alcoholic  drinks  for  the  most  part,  not  only  on  account 
of  the  alcohol,  but  of  the  organic  acids  present. 

5.  Other  food  accessories,  especially  tea,  hot  spices,  and 
condiments. 

6.  Lastly,  all  cured  foods,  except  bacon,  on  account  of 
their  close  texture  and  the  irritant  bodies  with  which  they  are 
impregnated  during  smokmg,  or  which  develop  from  incipient 
decomposition. 
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Putting  aside  the  idiosyncrasy  of  the  individual  patient,  a 
list  may  be  made  of  food  articles  and  food  accessories  to  be 
avoided,  and  those  to  be  taken. 


Food  Articles  to  be  avoided. 

1.  Froteid  Food  Articles. 

Beef  in  many  instances,  owing  to  its  close  texture  and  the 
large  amount  of  sarcolactic  acid  it  contains.  In  certain  forms 
it  may  be  given  (p.  326). 

Fork  in  any  form. 

FisJi :  eel,  cod,  turbot,  halibut,  and  all  fried,  dried,  or 
cured  fish. 

Twice  cooked  food,  as  this  hardens  the  flesh  and  makes  it 
indigestible. 

Made  dishes,  with  rich  sauces. 

Game  of  all  kinds,  i.e.  all  flesh  which  has  to  be  hung  until 
incipient  decomposition  makes  it  palatable. 
Turkey,  goose,  duck. 

Tinned  and  cured  meats,  prepared  meats,  meat  pasties, 
brawn  ;  ham  in  many  instances,  smoked  fish  and  meat. 

2.  Carbohydrate  Food  Articles. 
Fotatoes  in  many  cases. 

Uncooked  green  vegetables:  celery,  water -cress,  lettuce, 
endive. 

Cooked  vegetables  and  other  food  ctrticles  contatmng  muck 
cellulose :  cabbage,  brown  bread,  coarse  oatmeal. 

Fastry  and  all  close-set  puddings  and  sweet  biscuits. 

Frritant  vegetables  :  onions,  shallots,  asparagus. 

All  fruits,  cooked  or  uncooked,  except  grapes  and  pme- 
apple,  if  the  juice  only  is  swallowed. 


3.  Fatty  Food  Articles. 
All  fats,  except  cow's  butter  and  the  fat  in  cow's 
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4.  Food  Accessories. 

(a)  Alcoholic  drinks. — Strong  and  acid  wines:  port  and 
sherry. 

All  white  wines  :  Burgundy. 
All  unmatured  wines  and  spirits. 

(/3)  Tea  absolutely,  except  to  flavour  milk. 
Caf^  noir. 

(7)  All  hot  spices  and  sauces,  except  mustard  and  vinegar 
in  moderation. 

Food  Aeticles  allowed. 

1.  Froteid  Food  Articles. 
Beef  in  certain  forms  (p.  326). 

Mutton. — The  inside  of  a  loin  chop,  a  cut  off  the  thick 
end  of  a  roast  or  boiled  leg.  Cutlets  without  hot  sauce  or 
seasoning. 

Chicken,  wing  or  breast;  preferably  boiled. 
Pigeon,  the  breast. 
Boiled  fish :  plaice,  sole. 

Eggs,  lightly  boiled ;  best  eaten  ^  V Americainc. 
All  these  articles  must  be  plainly  cooked. 

2.  Carbohydrate  Food  Articles. 

Potatoes  in  some  instances,  preferably  rubbed  through  a 
sieve. 

Spinach,  fresh  green  peas,  occasionally  caidifiower,  sea  -  kale  ; 
all  plainly  cooked. 

Arrowroot,  tapioca,  sago,  ground  rice;  made  into  puddings 
with  a  large  quantity  of  milk  :  laked  flour  with  milk. 

White  bread.    In  some  cases  plain,  unsweetened  biscuits. 

3.  Fatty  Food  Articles. 
Butter.    Cream  in  rare  instances. 
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4.  Food  Accessories, 
(a)  Alcoholic  drinks  : — 

Matured  whishy  and  brandy,  much  diluted  and  taken  witli 
meals ;  up  to  one  ounce  daily,  in  two  portions.  Never  to  be 
taken  between  meals. 

Bordeaux  (claret),  only  matured  wines,  to  be  taken  once 
daily  (two  glasses)  with  the  principal  meal. 

Champagne,  diy,  to  be  taken  once  daily  with  the  principal 
meal ;  one  or  two  glasses. 

The  amount  of  alcoholic  drink  recommended  is  to  be 
regulated  by  the  habits  of  the  patient ;  as  a  rule  in  the  cases 
under  consideration  they  are  best  avoided  (Chapter  X.  p.  315). 

(yS)  Flavouring  agents  allowed  are  a  small  quantity  of 
bitter  almonds,  vaniUa,  and  mustard. 

It  may  be  found  in  determining  what  diet  to  prescribe  to 
a  patient  with  gastric  irritation  or  chronic  gastric  catarrh,  that 
the  condition  is  aggravated  and  kept  up  by  one  or  two 
articles  of  diet,  and  in  the  treatment  it  may  be  necessary  to 
remove  these  only  from  the  dietary.  Thus  it  is  by  no  means 
common  for  food  accessories  to  be  the  chief  cause  of  the 
mischief ;  the  abuse  of  tea  or  of  beer,  and  the  practice 
of  taking  of  alcoholic  drinks  in  between  meals.  It  is  best 
indeed  in  all  these  cases  to  remove  tea  and  alcoholic  drinks 
from  the  dietary.  Otherwise,  the  most  important  point  is  the 
distribution  of  the  daily  food  into  meals,  and  the  regulation  of 
the  habits  of  life. 

The  food  articles  allowed  are  to  be  taken  in  meals  as 
follows  : — 

Breakfast,  8  to  9  a.m. — A  small  basin  of  bread  and  milk,  or 
of  German  rusks  and  milk,  followed  by  a  little  fried  bacon,  or 
a  lightly  boiled  egg.  A  chauge  may  be  made  occasionally  by 
having  "  scrambled  "  eggs,  without  seasoning,  and  a  cupful 
of  miUv  flavoured  with  a  dash  of  coffee. 

Mnch  at  1  p.m. — Consisting  of  plain  boiled  fish,  with 
white  bread,  potatoes  if  they  do  not  disagree,  and  spinach  or 
fresh  green  peas.    Instead  of  fish,  the  wing  or  breast  of  a 


DIET  IN  GASTRIC  IRRITA TION.  3 3 1 

I 

chicken,  or  the  iuside  of  a  loin  chop,  or  a  cut  off  a  joint  of 
mutton  may  he  taken.  For  drink,  a  tumblerful  of  claret  and 
water,  one  sherry  wine-glassful  of  the  wine ;  or  whisky  (one 
tablespoonful)  in  a  tumblerful  of  water.  A  small  milk- 
pudding,  made  of  rice,  arrowroot,  tapioca,  or  sago,  with  much 
milk,  is  allowable. 

Dinner,  6  to  7  p.m. — Consisting  of  the  same  as  lunch,  but 
with  no  vegetables  and  no  pudding.  A  little  whisky  and 
water  may  be  taken  with  this  meal. 

No  food  or  drink  is  to  be  taken  after  7  p.m.  If  the  bed- 
time is  after  1 1  p.m.,  a  cup  of  warm  milk  and  water  with  a  plain 
biscuit  may  be  taken  at  about  10.  This  may  also  be  taken 
in  the  afternoon  at  about  4,  if  the  necessity  arises ;  but  it 
is  better,  provided  there  is  no  sense  of  craving  or  no  sense  of 
fatigue  for  no  food  or  drink  to  be  taken  between  lunch  and 
dinner. 

No  alcoholic  drink  or  tea  is  to  be  taken  between  meals,  or 
late  at  night.  After  each  meal  the  patient  should  keep  quiet 
for  half  an  hour  or  so,  and,  if  a  smoker,  one  pipe  or  cigar  may 
be  allowed  after  each  principal  meal.  Exercise  is  to  be  taken 
in  the  morning  and  in  the  evening  before  dinner. 

Other  points  which  are  important  in  the  daily  regulation 
of  the  mode  of  life  of  those  suffering  from  disordered  digestion 
may  be  mentioned.  The  regulations  previously  mentioned,  viz. 
the  regular  partaking  of  meals,  the  rest  after  meals,  the  taking 
of  exercise,  the  abstinence  from  stimulant  or  irritating  drinks 
at  and  between  meals,  have  as  their  object  to  place  the 
stomach  under  the  most  favourable  conditions  for  digesting  the 
food  which  is  taken  regularly.  The  lunch  and  dinner  ought 
in  a  dyspeptic  not  to  take  more  than  four  hours  to  digest. 
One  other  aid  to  digestion  is  the  eating  of  meals  in  congenial 
company ;  an  aid  which  is  of  the  greatest  importance  in  those 
who  habitually  lead  a  sedentary  and  isolated  life,  or  in  those 
whose  work  during  the  day  is  solitary.  A  change  of  life  like 
this  to  the  student  and  to  the  literary  man  is  often  of  greater 
importance  than  the  prescription  of  medicines  (Chapter  XII.). 

2.  Changes  of  Diet  in  Gastric  Insufficiency. — In  gastric 
insufficiency  we  have  to  deal  with  a  deficiency  of  function  of 
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the  stomach,  both  of  secretory  aud  of  motor  activity.  Tlie 
deficiency  may  be  great,  so  that  permanent  dilatation  of  the 
organ  occurs ;  the  dietetic  treatment  of  this  condition  is  treated 
under  that  of  dilatation  (p.  347).  The  dietetic  treatment  of 
cases  of  gastric  insufficiency,  other  than  those  associated  with 
great  dilatation  of  the  organ,  may  be  considered  under  two 
headings : — 

(a)  Of  those  cases  of  temporary  gastric  insufficiency,  in 
which  the  stomach  disorder  is  secondary  to  some  remediable 
general  condition,  such  as  aneemia  and  chlorosis,  the  debility 
following  acute  febrile  diseases,  the  debility  of  prolonged  lacta- 
tion, or  the  general  debility  produced  by  the  association  of 
prolonged  anxiety  and  work  (see  p.  211). 

(/3)  Of  those  cases  of  more  or  less  permanent  gastric 
insufficiency,  where  the  primary  cause  of  the  stomach  disorder 
is  not  remediable  or  permanently  remediable  by  treatment 
(see  p.  214).  These  primary  causes  are  of  various  kinds, 
and  are  both  general  or  local.  The  general  causes  are  such  as 
chronic  wasting  diseases — chronic  Bright's  disease  (granular 
contracted  kidney),  pulmonary  tuberculosis,  malignant  disease, 
and  albuminoid  disease  (due  to  tuberculosis  or  syphilis),  and 
chronic  suppuration.  The  local  causes  are  atrophy  of  the 
mucous  membrane  of  the  stomach  whether  primary,  or 
secondary  to  long  continued  gastric  catarrh  or  to  poisons,  and 
carcmoma  of  the  stomach. 

Gastric  insufficiency  being,  therefore,  either  temporary  or 
permanent,  the  dietetic  as  well  as  the  medicinal  treatment 
varies.  It  may  be  added  that  some  cases  of  pulmonary  tuber- 
culosis and  to  a  less  extent  of  chronic  Bright's  disease,  what 
may  at  one  time  appear  to  be  a  permanent  gastric  insufficiency, 
is  recovered  from ;  this  occurs  when  the  tuberculosis  becomes 
quiescent,  and  in  the  intervals  of  the  exacerbations  of  chronic 
renal  disease. 

(a)  Dietetic  Treatment  of  Temporary  Gastric  InsufficicTicy. — 
The  dietetic  treatment  of  temporary  gastric  insufficiency  must 
go  hand  in  hand  with  the  treatment  of  the  general  condition 
producing  it,  and  with  the  medicinal  treatment  of  the  stomach 
disorder.    Thus  chlorosis  aud  anremia  must  be  treated,  lacta- 
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tioii  stopped,  and  general  tonic  hygienic  regulations  enforced. 
The  diet  to  be  prescribed  is  on  the  same  general  lines  as 
previously  indicated,  viz.  to  give  the  organ  only  the  amount 
and  kind  of  food  it  can  digest  and  manipulate,  to  remove  the 
irritants  from  the  diet  and  to  diminish  the  substances  which 
are  decomposed  by  bacteria  in  the  stomach;  for  in  gastric 
insufficiency  the  tendency  is  for  dilatation  of  the  organ  to 
occiu',  and  in  many  cases  it  predisposes  to  bacterial  fermentation. 

As  a  preliminary,  what  has  been  said  (Chapter  X.)  about 
the  effect  of  alcohol  in  gastric  insufficiency  may  be  repeated. 
It  is  perhaps  the  only  stomach  condition  in  which  alcohol  may 
be  given  with  great  benefit  and  in  which  indeed  it  is  a  useful 
adjunct  to  medicinal  and  dietetic  treatment,  inasmuch  as  it 
stimulates  the  functions  of  the  organ.  In  prescribing  it,  the 
same  rules  have  to  be  observed  as  in  cases  of  gastric  irritation, 
viz.  the  administration  of  none  but  n on -irritating  alcoholic 
drinks,  and  only  with  meals  and  not  between.  Of  the  other 
food  accessories,  tea  is  to  be  strictly  avoided,  but  coffee  and  cocoa 
may  be  used  as  flavouring  agents  for  milk.  As  regards  the 
food  to  be  prescribed  in  the  dietary,  there  is  no  necessity  to 
repeat  what  has  been  said  under  the  heading  of  the  dietetic  treat- 
ment of  gastric  irritation  and  gastric  catarrh,  as  the  dietaries 
there  suggested  are  available  for  cases  of  gastric  insufficiency. 
Thus  it  may  be  found  in  mild  cases,  that  a  modified  ordinary 
diet  (p.  327)  is  digested  easily,  in  others  a  mixed  milk  and 
solid  diet  (p.  325)  has  to  be  prescribed,  but  rarely  has  a  strict 
liquid  diet  to  be  given,  unless  irritation  is  added  to  the 
symptoms  of  insufficiency.  Irritant  articles  of  diet  have  to  be 
removed  from  the  diet,  as  gastric  irritation  is  never  produced 
if  due  care  be  taken.  Again,  the  prescription  of  food  containing 
too  much  starch  or  sugar  is  to  be  avoided  in  well-marked 
cases  of  the  disorder,  and  when  starchy  food  is  given  it  must 
be  well  cooked  and  not  concentrated. 

As  the  general  condition  improves  under  treatment,  so  the 
diet  may  be  increased,  and  no  rules  can  be  laid  down,  except 
the  general  ones  already  discussed,  for  the  particular  food 
articles  to  be  added  to  the  diet  in  these  cases.  One  point 
must  always  be  borne  in  mind  in  the  graduated  dieting  of 
patients,  viz.  that  if  any  addition  to  the  diet  disagrees  by 
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being  undigested,  it  must  at  once  be  removed  from  the  dietary 
and  another  substituted  or  the  diet  be  allowed  to  remain  as 
before. 

(/3)  Dietetic  Treatment  of  Permanent  Gastric  Insufficiency. — 
In  cases  where  gastric  insufficiency  is  permanent,  the  primar}' 
disorder  is  incurable,  but  there  are,  as  has  been  shown, 
gradation  in  the  degrees  of  gastric  insufficiency.  In 
pulmonary  tuberculosis,  in  chronic  Bright's  disease,  in  cardiac 
disease,  the  primary  disease  may  be  so  much  ameliorated  that 
the  stomach  can  recover  its  functional  activity,  although  in 
advancing  pulmonary  tuberculosis,  not  only  may  the  stomach 
not  recover  but  the  mucous  membrane  may  undergo  degenera- 
tion, as  the  result  of  catarrh.  The  most  typical  cases  of 
permanent  gastric  insufficiency  are  met  with  in  degeneration 
of  the  mucous  membrane. 

Mild  cases  of  the  disorder  may  be  treated  by  the  same 
diets  as  those  recommended  for  the  curable  cases  of  gastric 
insufficiency.  Many  cases,  however,  have  to  be  treated  by  a 
purely  liquid  diet,  or  by  means  of  predigested  food.  It  is  in 
such  cases  indeed  that  peptonised  food  is  of  the  greatest  use, 
and  that  they  can  be  resorted  to  without  doing  injury  to  the 
organ.  The  administration  of  peptonised  food  must,  however, 
be  dependent  on  the  fact  that  the  stomach  cannot  digest  and 
manipulate  sufficient  food  for  the  needs  of  the  body,  and  when 
it  is  found  that  the  stomach  can  digest  even  a  little  food  it 
is  best  to  give  this  along  with  peptonised  food.  The  latter 
must  only  take  the  entire  place  of  digestible  food  when  the 
stomach  is  almost  completely  inefficient. 

Preparation  of  Peptonised  Food. — Peptonised  food  is  made 
by  the  action  of  extract  of  pancreas  on  milk  or  meat,  or  fine 
gruel  made  from  various  carbohydrates.  The  mode  of  pre- 
paration is  very  simple  and  can  readily  be  learnt  by 
the  sick-room  attendant.  The  only  difficulty  consists  in  the 
kind  of  pancreatic  extract  to  be  used.  Pancreatic  extracts 
vary  greatly  in  strength,  like  aU  extracts  of  ferments,  and  it  is 
practically  impossible  to  ensure  anything  like  a  imiformity  of 
strength.  Sir  William  Eoberts  recommended  extraction  of 
the  pancreas  by  means  of  weak  spirit,  and  this  was  utilised  in 
the  preparation  of  Benger's   liquor  pancreaticus,  which  is 
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largely  used  in  the  manufacture  of  peptonised  food.  The 
tryptic  (proteolytic)  ferment  of  the  pancreas  acts  best  in  a 
slightly  alkaline  medium  (equal  to  J  or  1  per  cent  of  sodium 
carbonate);  while  pancreatic  diastase  acts  well  in  a  neutral 
medium.  Added  to  this  that  the  temperature  of  the  digesting 
mixture  must  be  about  40°  C.  (102°  to  104°  F.)  and  the  con- 
ditions of  pancreatic  digestion  are  present,  viz.  an  active  ferment, 
an  alkaline  medium,  and  a  warm  temperature.  In  preparing 
peptonised  food  for  administration  by  the  mouth,  its  flavour 
must  be  kept  palatable.  The  action  of  trypsin  on  proteids 
(such  as  the  casein  in  milk)  results  in  the  production  of  a  bitter 
substance,  which  has  not  yet  been  isolated,  and  the  bitter  taste  of 
pancreatised  milk  is  frequently  an  insuperable  bar  to  its  being 
continuously  taken  by  the  patient.  It  is  of  no  moment  if  the 
peptonised  food  is  to  be  administered  per  rectum.  The  bitter 
taste  of  pancreatised  food  may  be  minimised  by  watching  the 
action  of  the  ferment  during  the  preparation  of  the  food  :  the 
longer  the  ferment  acts  and  the  more  active  the  ferment,  the 
more  is  the  bitter  taste  developed.  The  best  way,  therefore,  to 
proceed  is  to  gauge  the  activity  of  the  sample  of  ferment  used, 
by  determining  how  soon  a  distinct  bitter  taste  is  developed  in 
the  preparation  of  the  first  portion  of  food  by  the  method  to 
be  detailed,  and  immediately  stopping  its  action  by  boiling 
the  mixture.  Havmg  once  gauged  the  activity  of  the  parti- 
cular sample  of  pancreatised  extract,  the  amount  to  be  used 
and  the  time  during  which  the  ferment  is  to  be  allowed  to  act 
is  known  for  subsequent  preparation.  These  precautions  are 
very  necessary,  since  they  greatly  aid  the  administration  of 
pancreatised  food,  which  may  be  essential  for  the  wellbeing  of 
the  patient. 

Pancreatised  milk,  milk-gruel,  and  beef-tea  may  be  pre- 
pared, and  the  directions  which  follow  are  those  given  by  Sir 
William  Eoberts.^ 

Peptonised  Milk— To  a  pint  of  milk,  add  a  quarter  of  a 
pint  of  water  in  which  20  grains  of  bicarbonate  of  sodium  has 
been  dissolved;  heat  the  mixture  to  a  temperature  of  140°  F. 
(60°  C.)  and  add  two  teaspoonfuls  of  liquor  pancreaticus.  Put 
in  a  jug  and  cover  with  a  cosy  in  a  warm  place.  Digestion 

^  "  Digestion  and  Diet,"  p.  200  et  seq.,  1891. 
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will  have  advanced  sufficiently  in  an  hour  or  an  hour  and  a 
half ;  it  is  then  stopped  by  boiling  the  mixture.  It  is  best  to 
taste  the  mixture  from  time  to  time,  i.e.  after  the  first  f  hour, 
and  to  boil  it  directly  the  bitter  taste  is  distinct,  but  not 
excessive. 

A  simple  procedure,  in  that  it  does  not  involve  the  use  of 
the  thermometer,  is  as  follows :  mix  the  water  containing  the 
bicarbonate  of  sodium  with  the  milk  as  directed,  and  divide  the 
mixture  into  two  equal  parts,  boil  one  portion  and  add  it 
when  boiling  to  the  other.  The  mixture  is  now  of  the  desired 
temperature,  the  liquor  pancreaticus  may  be  added  and  the 
digestion  allowed  to  proceed  as  in  the  first  case. 

Skimmed  milk  may  sometimes  be  used  with  advantage 
instead  of  the  full  milk. 

For  convenience  in  the  sick-room,  Sir  William  Eoberts 
recommends  the  j)i"eparation  of  pancreatised  milk  in  the  cold. 
The  temperature  of  the  sick-room  is  60°  to  65°  F.,  and  the 
procedure  is  as  follows  : — 

To  a  pint  of  milk  is  added  either  half  a  pint  of  lime-water 
or  half  a  pint  of  water  containing  20  grains  of  bicarbonate  of 
sodium  in  solution ;  afterwards  three  teaspoonfuls  of  liquor  pan- 
creaticus are  added.  The  mixture  is  placed  in  a  jug  and  allowed 
to  stand  in  the  sick-room  for  three  or  four  hours.  At  the  end 
of  this  time  it  is  ready  to  be  taken,  either  by  itself  or  with  soda- 
water.  If  it  is  to  be  kept  some  time  it  must  be  boiled,  other- 
wise it  would  develop  too  bitter  a  flavour. 

Peptonisecl  Milk-Gruel. — A  thick  gruel  is  made  by  thoroughly 
boiling  in  water,  either  wheat  flour,  arrowroot,  sago,  pearl  barley 
or  oatmeal.  While  still  hot  add  to  half  a  pint  of  the  gruel, 
half  a  pint  of  cold  milk  in  which  20  grains  of  bicarbonate  of 
soda  are  dissolved.  The  temperature  of  the  mixture  is  about 
125°  F.  (52°  C).  Two  teaspoonfuls  of  liquor  pancreaticus  are 
now  added  and  the  mixture  well  stirred  and  placed  in  a  warm 
place  for  two  or  three  hours.  It  is  then  boiled  and  strained. 
Durincr  the  digestion  the  mixture  must  be  tasted  from  time  to  time 
to  see°that  the  bitter  flavour  does  not  become  too  pronounced. 
As  soon  as  it  is  evident,  the  digestion  must  be  stopped  by 
boilincT  the  mixture.  The  action  of  the  liquor  pancreaticus  on 
the  mak-aruel  is  to  convert  the  casein  of  the  milk  partly  into 
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peptones,  some  leucine  and  tyrosine  being  formed,  and  to  convert 
the  starch  of  the  gruel  into  dextrin  and  maltose,  which  helps 
to  disguise  the  bitter  flavour  developed  by  the  action  of  the 
pancreatic  extract  on  the  milk. 

Peptonised  milk-gruel  may  be  utilised  in  the  manufacture 
of  soups,  jellies,  and  blauc-mange,  which  may  be  made  in  the 
ordinary  way,  except  that  peptonised  milk-gruel  (after  boiling) 
is  used  as  the  solvent  of  the  gelatine  and  to  mix  with  the  stock 
for  the  soup.^ 

Peptonised  Beef -tea.  —  Sir  William  Eoberts  gives  the 
following  directions  for  the  manufacture  of  this  food : — 

"  Half  a  pound  of  finely  minced  lean  beef  is  mixed  with  a 
pint  of  water  and  20  grains  of  bicarbonate  of  soda.  This  is 
simmered  for  an  hour.  When  it  has  cooled  down  to  a  luke- 
warm temperature  a  tablespoonful  of  the  liquor  pancreaticus  is 
added.  The  mixture  is  then  set  aside  for  three  hours,  and 
occasionally  stirred.  At  the  end  of  this  time  the  liquid 
portions  are  decanted  and  boiled  for  a  few  seconds." 

The  resulting  liquid  contains  4-5  per  cent  of  organic 
residue,  three-fourths  of  which  are  peptones.  Flavoured  with 
salt  it  is  said  to  resemble  in  flavour  ordinary  beef-tea. 

The  nutritive  value  of  peptones  has  been  established  by 
repeated  experiments,  in  which  the  ordinary  proteids  of  the 
diet  were  replaced  by  peptones,  and  it  was  found  that  the 
animal  gamed  in  weight.  From  this  result  the  nitrogen  of  the 
peptones  must  be  considered  as  existing  in  a  form°  available 
for  the  nutrition  of  the  tissues.  Experiments  with  feeding 
kittens  with  peptonised  milk  also  demonstrate  the  same  fact 
(Eoberts). 

The  manner  in  which  the  peptonised  foods  are  to  be 
administered  is  that  observed  in  giving  a  liquid  diet, 
VIZ.  in  small  quantities.  The  actual  amount  given  must  be 
judged  by  the  tolerance  of  the  food  by  the  stomach,  or  by 
the  extent  to  which  the  food  is  palatable  to  the  patient 
The  great  objection  to  peptonised  milk  is  that  it  is  not  pleasant 
to  take,  so  that  in  some  cases  its  utility  is  very  circumscribed 
As  a  rule  4  ounces  of  peptonised  milk  may  be  given  every  two 
hours,  amounting  to  nearly  2i  pints  in  the  twenty-four  hours. 

^  Roberts,  o;;.  cit.  \^.  204. 
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Half  the  quantity,  2  ounces,  may  in  some  cases  be  given  every 
hour,  so  as  not  to  have  too  much  liquid  in  the  stomach  at  a  time. 
Two  or  three  times  daily,  4  ounces  of  peptonised  milk-gruel 
may  be  substituted  for  a  similar  quantity  of  the  peptonised 
milk.    As  a  rule,  however,  if  the  stomach  is  capable  of 
digesting  and  manipulating  undigested  milk,  this  ought  to 
be  given  as  well  as  the  peptonised  food.    It  is  not  judicious 
too  readily  to  assume  that    the  stomach  is  incapable  of 
doing  any  work  and  prescribing  solely  a  diet  of  predigested 
food,  for  although  in  peptonised  milk  all  the  casein  is  not 
transformed  into  peptones,  some  being  left  to  be  acted  upon  by 
the  pepsin-hydrochloric  acid,  yet  the  action  of  the  gastric  juice 
on  the  casein  in  peptonised  milk  is  not  the  same  as  that  on 
full  milk.    Milk,  although  taken  in  a  liquid  form,  becomes  in 
the  stomach  practically  a  sohd  food,  since  the  casein  is  rapidly 
precipitated  in  mass  by  the  curdling  ferment  and  by  the 
hydrochloric  acid.    This  is  an  advantage  to  the  disordered 
stomach,   since   it   is   a   greater   stimulant   to   the  motor 
activity  of  the  organ  than  food  which  remains  Uquid  in  the 
stomach.    It  is  therefore  advisable  to  give,  if  possible,  un- 
digested milk  as  well  as  peptonised  food  in  the  cases  under 
consideration.     One  ad\'antage  of  peptonised  food  is,  that  being 
taken  in  an  alkaline  condition  {i.e.  containing  bicarbonate  of 
sodium),  it  acts  as  a  stimulant  to  secretion,  and  this  again 
constitutes  another  reason  for  administering  digestible  food 
with  the  peptonised  foods. 

In  the  majority  of  cases  the  administration  of  peptonised 
foods  must  only  be  considered  as  a  temporary  measure.  This 
is  so  in  gastric  catarrh  and  other  acute  cases  of  stomach 
disease  (see  p.  341),  also  in  most  of  the  cases  of  gastric  in- 
sufficiency. In  cases,  for  example,  of  severe  pulmonary 
tuberculosis  and  of  chronic  Brigbt's  disease,  a  partial  recovery 
from  the  stomach  disorder  is  very  frequent,  and  is  aided  by 
the  administration  of  peptonised  foods.  These,  however,  must 
be  diminished  or  altogether  withdrawn  when  it  is  found  that 
the  stomach  is  tolerant  of  digestible,  and  not  solely  of  pre- 
dio-ested,  food.  In  cases  of  pernicious  anasmia  and  of  atrophy 
of'^the  mucous  membrane  of  the  stomach,  the  administration 
of  peptonised  foods  may  have  to  be  continuous,  and  when 
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intolerance  to  food  by  the  mouth  supervenes,  they  have  to  be 
administered  per  rectum. 

Malted  Foods. — Malted  foods  are  those  in  which  vegetable 
diastase  has  been  allowed  to  act  on  starch  and  dextrin,from  which 
maltose  is  formed.  The  essential  constituent  of  malted  foods 
is  maltose,  which  is  the  sugar  formed  from  starch  by  the  salivary 
and  pancreatic  amylolytic  ferments  (diastases).  When  a  pre- 
digested  starchy  food  is  required  to  be  given,  it  may  be 
administered  in  the  form  of  the  peptonised  miUi-gruel  described 
above.  Maltose  may  also  be  given  in  a  concentrated  form,  as 
in  the  substances  sold  as  "  maltine "  or  "  extract  of  malt." 
These  are  said  to  possess  the  additional  advantage  of  containing- 
active  diastase,  which,  although  it  is  inactive  in  the  acid 
stomach  contents,  yet  passes  into  the  duodenum  and  completes 
the  digestion  of  starch  there,  i.e.  aids  the  pancreatic  diastase  in 
its  action.  Whether  this  be  so  or  not,  it  is  certain  that  in 
cases  of  gastric  insufficiency  these  preparations  are  useful, 
chiefly  because  they  are  maltose  preparations,  containing  indeed 
a  substance  which  is  of  great  use  in  the  bodily  economy  and 
one  which  is  readily  absorbed  by  the  mucous  membrane. 
Both  preparations  are  apt,  in  some  individuals,  to  produce 
looseness  of  the  bowels. 

Prejpared  Fatty  Foods. — One  of  the  great  difficulties  of 
dietetics  in  disease  is  to  administer  fatty  foods  in  a  form  in 
which  they  are  tolerated  by  the  stomach  and  readily  absorbed 
in  the  small  intestine.  In  disease,  carbohydrates  in  the  form 
of  dextrin  and  sugars,  especially  maltose,  are  prescribed  to  avoid 
this  difficulty,  since  carbohydrates  can  to  some  extent  usefully 
replace  fats  in  a  dietary. 

digestible  fat  may  be  described  as  one  obtained  from 
an  animal,  not  vegetable,  source,  and  one  containing  only  a 
small  proportion  of  free  fatty  acids.  The  best  fats  are  there- 
fore fresh  cream,  rapidly  separated  (by  the  centrifuge)  from 
recently  drawn  cow's  milk ;  and  cod-Hver  oil,  expressed  from 
the  liver  of  the  fish  soon  after  death  and  purified.  The  fat  of 
the  different  sorts  of  meat  is  indigestible  because  of  the  shreds 
of  tissue  mLxed  with  it.  For  administration  in  gastric  dis- 
order, fresh  cream  and  cod-liver  oil  are  the  only  two  fats 
admissible.   Cream  more  frequently  disagrees  than  not ;  partly 
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because  it  is  rarely  fresh,  at  any  rate  in  large  towns,  and 
partly  because  it  is  readily  decomposed  by  bacteria.  Cod- 
liver  oil  is  the  better  fat  to  adnainister  in  gastric  disorders. 
The  reasons  that  cod-liver  oil  disagrees  are  not  the  same  in  all 
cases.  In  some  it  has  to  be  withdrawn  because  it  produces 
nausea,  from  its  smell  and  taste.  This  is  obviated  partly  b}' 
taking  the  oil  in  an  aromatic  mixture  such  as  with  peppermint 
water,  or  with  bitters  such  as  infusion  of  quassia ;  but  chiefly 
by  using  only  the  best  kinds  of  oil  prepared  from  the  perfectly 
fresh  livers  of  the  cod.  In  other  cases  the  oil  disagrees  because  it 
remains  in  the  stomach  a  long  time  and  becomes  decomposed, 
causing  disagreeable  eructations  tasting  of  the  oil.  This  may 
be  obviated  by  prescribing  the  oil  with  strychnine  and  quassia 
or  with  ether,  whereby  the  movements  of  the  stomach  are 
stimulated  and  the  oil  more  rapidly  expelled  into  the  duodenum. 
A  mixture  containing  1  or  2  drachms  of  oil,  with  5  minims  of 
liquor  strychnine  and  an  ounce  of  infusion  of  quassia,  may  be 
given  twice  daily  after  meals ;  or  2  0  minims  of  ether  may  be 
given  with  2  drachms  of  oil.  The  strychnine  mixture  is 
preferable  to  the  one  containing  ethei",  and  is  less  apt  to  upset 
the  patient. 

Cod-liver  oil  is  frequently  given  in  the  form  of  emulsion.  Bi- 
carbonate of  sodium  (like  other  alkalies)  forms  an  emulsion  with 
it,  as  also  does  the  alkaline  pancreatic  juice.  But  such  an  emul- 
sion does  not  facilitate  to  any  great  extent  the  absorption  of  the 
oil,  unless  the  stomach  contents  are  not  acid.  If  they  are  acid  the 
alkali  is  neutralised  and  the  oil  is  set  free  from  the  emulsion. 
In  cases  where  the  stomach  contents  are  not  acid,  the  adminis- 
tration of  oil  as  a  rule  disagrees,  owing  to  the  great  diminution 
in  functional  activity  of  the  stomach.  A  nearly  neutral 
emulsion  is  what  has  to  be  aimed  at.  Given  intimately  mixed 
with  maltine  or  extract  of  malt,  cod-liver  oil  is  frequently  well 
borne  in  cases  of  gastric  insuificiency,  a  small  dose  being  given 
at  first  and  a  gradual  increase  being  made. 

Mode  of  Administration  of  Malted  and  Prepared  Fatty 

Foods.  It  is  impossible  to  state  dogmatically  in  what  cases  it 

is  advisable  to  administer  these  foods,  and  in  what  cases  they 
will  be  tolerated  by  the  stomach.  In  gastric  disorders, 
they  are,  as  a  rule,  only  tolerated  in  chronic  cases  and  in 
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those  not  associated  with  bacterial  fermentation.  They  are 
given  to  Supplement  the  deficiency  of  fat  and  carbohydrate 
in  the  diminished  diet  prescribed.  Thus  in  many  cases  where 
a  modified  milk  diet  is  prescribed,  the  addition  of  extract  of 
malt  or  of  maltme  in  2  drachm  doses  twice  daily  after  meals  is 
beneficial ;  also  when  a  mixed  liquid  and  solid  diet  is  given, 
both  maltose  preparations  and  cod-liver  oil  are  of  benefit.  In 
both  these  diets  there  is  a  deficiency  of  fat  in  the  dietary,  and 
for  the  treatment  of  the  general  condition,  the  assimilation  of 
fat  is  essential  to  the  progress  of  the  patient. 

The  dose  of  cod-liver  oil  to  be  given  is  from  1  to  2  drachms, 
commencing  with  1  drachm  once  daily  after  the  principal  meal 
or  at  bedtime,  and  increasing  to  twice  daily  if  the  smaller  dose 
does  not  disagree.  As  a  rule,  it  is  not  advisable  to  give  more 
than  2  drachms  twice  daily,  and  in  but  few  cases  of  gastric 
insufl&ciency  can  this  dose  be  tolerated  by  the  stomach. 

3.  Changes  of  Diet  in  Amte,  Conditions  in  ivhich  from  In- 
flammation, Irritability  or  other  Causes,  Digestion  does  not  take 
2Jlace  or  is  greatly  Diminished,  or  there  is  Persistent  Vomiting. 
— These  conditions  may  be  classified  as  follows  : — 

1.  Cases  of  acute  inflammation  of  the  stomach  : 

{a)  Acute  gastric  catarrh. 
(yS)  Gastritis  toxica. 

2.  Cases  of  excessive  irritability  of  the  stomach,  in  which 
all  or  nearly  all  the  food  taken  into  the  stomach  is  per- 
sistently vomited,  or  causes  great  pain  in  the  stomach  region. 
Such  cases  occur  in  acute  inflammation  of  the  organ,  in  chronic 
ulcer,  in  neuroses  of  the  stomach,  and  in  hysteria.  All 
these  cases  may  be  grouped  together,  inasmuch  as  the  stomach 
IS  in^  a  state  of  great  irritability,  as  shown  either  by  pain  or  by 
persistent  vomiting.  The  class  of  cases  in  which  this  symptom 
is  present  in  disease  elsewhere  than  in  the  stomach  is  not 
now  under  consideration,  such  as  cases  of  acute  cerebral  affec- 
tion, of  renal  disease,  of  intestinal  obstruction,  and  of  peri- 
tonitis or  abdominal  tumour. 

Some  of  these  emergencies  in  gastric  disorder  may  be 
treated  medicinally  with  great  benefit,  so  that  the  persistent 
voimtmg  is  controlled  and  the  pain  relieved.    But  in  any  case 
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unless  great  care  be  exercised  iu  the  diet,  the  symptoms  return, 
and  dietetic  treatment  must,  in  all  cases,  go  hand  in  hand  witli 
medicinal. 

For  the  dietetic  treatment  of  such  cases  there  are  two 
alternatives : — 

1.  Feeding  by  the  mouth  with  Hquids  in  small  quantities; 
milk,  beef-tea,  peptonised  foods. 

2.  Feeding  by  the  rectum  with  the  same  liquids,  or  by 
means  of  nutrient  suppositories. 

The  adoption  of  either  method  depends  on  the  question 
whether  the  liquid  food  can  be  retained  by  the  stomach  with- 
out causing  disturbance.  When  it  is  not  so  retained,  rectal 
feeding  must  be  resorted  to. 

1.  Feeding  the  mouth  with  small  quantities  of  liquid 
is  to  be  adopted  either  at  once  or  after  a  period  of  treatment 
with  rectal  feeding.  Many  of  these  cases  when  first  seen  are 
at  their  acme,  having  from  one  cause  or  another  become 
aggravated.  It  is  best  therefore  to  begin  with  a  period  of  one 
or  two  days'  rectal  feeding  before  giving  any  food  by  the 
mouth.  This  is  the  case  in  acute  gastric  catarrh,  in  excessive 
vomiting  and  pain,  in  chronic  ulcer,  and  in  neuroses  of  the 
stomach. 

When  feeding  by  mouth  is  begun,  three  foods  may  be  used 
— milk,  beef-tea,  and  peptonised  milk. 

Milh. — The  milk  is  to  be  boiled  before  use.  Cow's  milk 
is  usually  used ;  but  asses'  milk  may  in  some  cases  be  tried. 
From  1  to  2  ounces  of  milk  are  to  be  given  every  hour 
regularly.  If  this  disagrees,  part  of  water  may  be  added  to 
the  milk  and  a  little  salt. 

In  cases  of  vomiting  the  milk  is  to  be  given  cold,  or  even 
iced,  and  in  all  cases  it  should  not  be  given  hot.  In 
persistent  vomiting,  it  is  sometimes  useful  to  add  lime- 
water  to  the  milk,  in  the  proportion  of  1  in  4,  i.e.  one 
tablespoonful  of  lime-water  to  three  of  milk.  Lime-water  is 
to  some  extent  a  sedative  to  the  stomach,  but  its  chief  action 
when  administered  with  miUc  is  that  it  makes  the  clots  of 
casein  which  are  formed  in  the  stomach  much  finer  than  they 
otherwise  would  be,  and  thus  more  easily  digested.  London 
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milk  is  also  always  slightly  acid,  and  lime-water  neutralises 
this  slight  acidity. 

Feeding  by  milk  in  this  manner  is  very  useful  after  the 
first  two  or  three  days  in  acute  catarrh,  also  in  chronic  ulcer  of 
the  stomach  and  in  persistent  vomiting  and  severe  epigastric 
pain. 

The  actual  amount  of  milk  given  hourly  must  depend  on 
the  effect  on  the  patient.  If  it  disagrees,  it  may  either  he 
diluted,  as  previously  stated,  or  it  may  be  given  at  two -hour 
intervals.  In  some  cases  skimmed  milk  will  be  found  to  agree 
better  than  the  full  milk. 

An  increase  in  the  amount  given  must  be  made  very 
gradually.  When  the  two -hourly  intervals  of  feeding  are 
reached,  two  tablespoonfuls  of  milk  may  be  added  to  each 
alternate  feeding.  The  next  step  is  to  add  two  tablespoonfuls 
of  milk  to  each  feeding,  making  the  total  amount  of  milk  taken 
in  the  twenty -four  hours  to  about  36  ounces. 

As  a  rule,  the  patient  may  now  be  fed  in  the  manner 
previously  described  with  a  liquid  diet  (p.  323),  and  the  food 
gradually  increased  according  to  its  results  on  the  patient  to 
a  modified  liquid  diet  (p.  324),  and  then  to  a  mixed  milk  and 
sohd  diet  (p.  325),  and  a  modified  ordinary  diet  (p.  327).  The 
increase  must,  however,  be  very  gradual. 

Beef -tea  may  be  used  as  an  adjunct  to  the  milk  diet,  when 
the  patient  can  take  4  ounces  of  milk  every  two  or  three 
hours.  Not  more  than  half  a  pint  of  ordinary  beef-tea  is 
necessary  in  the  twenty -four  hours.  It  acts  chiefly  as  a 
stimulant  and  is  beneficial  from  the  amount  of  salts  it  contains. 

Peptonisecl  Milk. — If  milk  cannot  be  taken,  peptonised  milk 
may  be  substituted  and  given  in  a  similar  manner.  It  is 
sometimes  advisable  to  give  milk  and  peptonised  milk  alternately, 
and  this  sometmies  succeeds  better  than  giving  the  latter  as 
the  sole  diet.  As  soon  as  possible  a  pure  milk  diet  ought, 
however,  to  be  resorted  to.  The  administration  of  peptonised 
food  must  be  looked  upon  as  only  a  temporary  measure  in  these 
cases ;  its  prolonged  administration  when  ordinary  milk  can  be 
digested  prevents  the  recovery  of  functional  activity  of  the 
stomach. 

2.  Rectal  feeding  may  have  to  be  adopted  in  any  of  the  cases 
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under  consideration ;  in  acute  gastric  catarrh  and  in  gastritis 
toxica,  because  it  is  important  to  give  the  stomach  complete 
rest  on  account  of  the  acute  inflammatory  condition  and  the 
cessation  of  digestion.  In  persistent  vomiting,  and  in  great 
epigastric  pain  caused  by  food,  because  in  the  one  case  no  food 
is  retained  in  the  stomach,  and  in  the  other  rest  to  the  organ 
is  necessary  for  the  relief  of  the  pain.  In  most  cases  rectal 
feeding  is  only  to  be  adopted  when  no  food  can  be  taken  by 
the  mouth  ;  but  in  some  cases,  when  the  amount  of  food  taken 
by  the  mouth  is  very  small,  it  may  be  supplemented  by  rectal 
feeding. 

In  acute  gastric  catarrh,  the  treatment  is  best  commenced, 
by  the  withdrawal  of  all  food  by  the  mouth,  only  a  httle  iced 
water  being  allowed  to  relieve  thirst ;  and  during  the  few  days 
(2  to  7)  of  abstinence  from  food,  rectal  feeding  is  necessary  to 
support  the  strength  of  the  patient. 

In  gastritis  toxica,  rectal  feeding  is  imperative,  and  has 
to  be  continued  for  a  long  time  if  the  patient  survives  the 
irritant  effects  of  the  poison.  The  actual  period  during  which 
rectal  feeding  must  be  continued  in  these  cases  is  determined 
by  the  cessation  of  retching,  and  by  the  effects  of  small 
quantities  of  liquid  food  (not  hot)  tentatively  administered. 

In  persistent  vomiting,  due  to  gastric  disorder  and  imcon- 
irolled  by  sedatives  or  by  the  first  diet  recommended  (p.  342), 
rectal  feeding  must  be  resorted  to,  and  continued  until  the 
symptoms  cease.  Such  cases  occur  chiefly  in  subacute  gastric 
catarrh,  and  in  chronic  ulcer  of  the  stomach.  The  cases  of  epi- 
gastric pain,  in  which  rectal  feeding  is  to  be  recommended,  also 
occur  in  cases  of  chronic  ulcer ;  rarely  in  cases  of  "  neuroses  " 
of  the  stomach  is  rectal  feeding  necessary,  but  it  sometimes 
has  a  salutary  effect  on  the  condition  of  the  nervous  system 
of  such  patients. 

Mode-  of  Administration. — Before  commencing  rectal  feed- 
ing, the  bowel  must  be  emptied,  if  necessary,  by  a  simple 
warm  enema  of  a  pint  or  a  pint  and  a  half.  After  an  hour  or 
two  the  first  nutrient  enema  may  be  given.  Not  more  than 
4  ounces  of  injection  must  be  given,  and  when  the  rectum 
is  intolerant  a  smaller  quantity  must  be  administered,  although 
in  some  cases  irritability  is  relieved  by  adding  a  few  drops  of 
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tincture  of  opium  to  the  injection,  or  by  the  occasional  use  of  a 
belladonna  suppository  (gr.  \).  The  injections  are  not  to  be 
given  more  frequently  than  every  four  hours,  night  and  day, 
and  are  to  be  made  with  a  4-ounce  indiarubber  syringe,  to  the 
nozzle  of  which  a  soft  indiarubber  tube  4  inches  long  is 
attached  for  insertion  into  the  rectum.  The  injection  must  be 
made  with  the  patient  lying  on  the  side,  and  made  very 
slowly.  If  there  is  any  tendency  for  the  liquid  to  return,  the 
injection  must  be  stopped  for  a  time,  and  then  slowly  pro- 
ceeded with.  •  By  a  slow  and  gentle  injection,  irritability  of 
the  rectum  is  not  often  produced.  The  rectum  readily 
absorbs  peptones,  and  even  undigested  liquid  foods  such  as 
milk,  beef-tea,  and  eggs  beaten  up  in  the  liquid. 

Food  used  in  Rectal  Feeding. — These  are  of  two  kinds, 
undigested  and  predigested. 

Undigested  Foods. — Milk,  beef-tea,  and  defibrinated  blood 
are  given.  As  a  rule  in  the  conditions  under  which  rectal 
injections  are  given,  sufficient  milk  cannot  be  given  in  the 
enema  to  sustain  life.  It  is,  no  doubt,  only  slowly  absorbed. 
A  useful  injection  to  commence  with  consists  of  milk,  3  ounces, 
and  beef-tea,  1  ounce.  Every  second  injection  the  yolk  of  an  egg 
is  to  be  added  to  the  mixture  and  well  beaten  up,  a  pinch  of 
salt  being  also  added.  As  a  more  nutritious  material  than 
beef-tea,  defibrinated  blood  may  be  given,  1  ounce  being 
added  to  the  3  ounces  of  milk  in  each  injection,  or  it  may 
be  given  by  itself  instead  of  the  milk.  It  is  more  easily 
absorbed  than  milk  or  egg,  and  contains  a  larger  proportion  of 
proteid  food  than  milk  (from  4  to  6  grammes  per  cent). 

Extract  of  malt  may  be  dissolved  in  the  injection,  one 
teaspoonful  in  each.  It  is  easily  absorbed,  and  is  an  advan- 
tageous means  of  increasing  the  amount  of  carbohydrate  food 
given. 

Predigested  i^ood— There  can  be  no  question  that  pre- 
digested food  is  more  readily  absorbed  from  the  rectum  than  un- 
digested. Peptones  are  readily  absorbed  by  the  rectum,  and 
tlie  conditions  for  absorption  in  the  thin  liquid  of  peptonised 
mdk  and  milk-gruel  are  very  favourable. 

Peptonised  milk  (p.  335)  or  peptonised  milk-gruel  (p.  336) 
may  be  administered  in  amounts  of  2  to  4  ounces  every 
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foiir  hours.  In  the  preparation  of  the  peptonised  food,  the 
action  of  the  ferment  may  be  allowed  to  proceed  for  a  slightly 
longer  period  than  previously  recommended,  since  the  bitter 
taste,  which  is  the  disagreeable  feature  of  taking  the  food  by 
the  mouth,  is  no  longer  of  any  consequence.  The  nutritive 
value  of  the  enema  may  be  greatly  increased  by  beating  up  an 
egg  in  the  milk  before  the  liquor  pancreaticus  is  added.  The 
portion  of  milk  containing  the  egg  must  not  be  boiled  before 
the  ferment  is  added. 

The  preparation  of  the  peptonised  food  may  be  obviated 
by  simply  adding  two  teaspoonfuls  of  liquor  pancreaticus  to 
3  ounces  of  milk-gruel  (p.  336),  and  1  ounce  of  beef-tea 
before  the  injection  is  made.  Bicarbonate  of  sodium  (20  grains) 
may  also  be  added.  The  digestion  goes  on  in  the  intestine 
and  the  digestive  products  are  absorbed  when  formed.^  Yolk 
of  egg  may  also  be  added  to  this  enema,  and  defibrinated  blood 
or  peptonised  beef-tea  (p.  345)  may  be  substituted  for  beef-tea. 

Peptone  suppositories  are  useful  adjuncts  to  the  administra- 
tion of  nutrient  enemata,  especially  in  cases  where  the  rectum 
becomes  intolerant  of  the  continued  injection  of  liquid.  Given 
in  between  the  injections,  they  are  also  of  use,  as  the  proteid 
food  they  contain  is  in  a  form  which  is  readily  absorbed. 
They  are  best  made  with  peptonised  beef,  which  is  obtainable 
as  a  dark-brownish  paste  with  a  very  bitter  taste.  Each 
suppository  weighing  about  60  grains,  contains  50  per  cent  of 
the  beef  peptone. 

4.  Changes  of  Diet  in  Flatulence  and  in  "Acidity." — But 
little  need  be  said  under  this  heading,  as  the  dietetic  treat- 
ment of  these  conditions  is  included  for  the  most  part  in  the 
directions  previously  given.  When  flatulence  and  acidity  are 
due  to  bacterial  fermentation  in  a  dilated  stomach,  the  carbo- 
hydrate food  must  be  removed  from  the  diet  (see  par.  5,  below). 
But  in  the  other  cases  we  have  to  deal  either  with  gastric 
irritation  or  with  gastric  insufficiency  or  catarrh ;  hyperacidity 
being  a  common  symptom  in  the  first  condition  with  or  without 
flatulence,  but  one  which  is  not  present  in  gastric  insufficiency 
and  gastric  catarrh,  in  which  flatulence  may  be  excessive. 

The  dietetic  treatment  of  gastric  irritation  associated  with 
J  Roberts,  op.  cit.,  p.  128. 
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hyperacidity  and  with  flatulence  is  the  same  as  that  previously 
discussed  (p.  322),  the  acidity  being  treated  medicinally  by 
antacids,  and  the  flatulence  by  antispasmodics.  Certain  articles 
of  diet,  however,  lead  more  particularly  to  these  symptoms,  or 
aggravate  them  when  present ;  these  are  foods  containing  an 
excess  of  organic  salts  or  acids,  such  as  green  vegetables  and 
fruits  of  all  kinds,  all  indigestible  foods  (such  as  cold  meats, 
cured  meats,  and  fish),  which  stay  a  long  time  in  the  stomach  ; 
and  lastly,  all  alcoholic  drinks,  even  whisky  and  brandy, 
and  tea.  So  that  in  acidity  and  flatulence,  associated  with 
gastric  irritation,  these  articles  of  diet  must  be  rigidly  excluded. 

In  cases  of  gastric  insufBciency  and  gastric  catarrh  where 
flatulence  is  not  infrequently  a  prominent  symptom,  it  may 
be  produced  by  the  articles  of  diet  just  mentioned,  but 
inasmuch  as  in  both  these  conditions  the  tendency  is  to 
dilatation  of  the  organ,  and  to  the  development  of  bacterial 
fermentation  of  food  owing  to  the  diminished  secretion  of  hydro- 
chloric acid,  the  treatment  of  flatulence  is  more  medicinal  than 
dietetic,  and  calls  for  the  administration  of  antifermentative 
remedies.    Carbohydrates  must  in  great  part  be  withheld. 

5.  Changes  of  Diet  in  Dilatation  of  the  Stomach. — In 
dilatation  of  the  stomach,  of  whatever  origin,  there  is  great 
weakness  of  the  motor  power  of  the  organ,  and  a  diminution 
of  the  secretory  activity ;  therefore  the  food  has  to  be  greatly 
diminished,  and  the  diet  must  consist  of  only  the  most  digest- 
ible articles.  Indeed,  in  the  majority  of  instances,  resort  must 
be  had  to  the  simplest  of  diets.  In  addition,  however,  to  the 
diminution  of  function,  there  may  be  bacterial  fermentation  of 
the  food,  and  obstruction  of  the  pylorus,  which  increases  the 
difficulty  with  which  the  food  leaves  the  organ.  Diet  in  these 
cases  has  to  be  regulated  (1)  according  to  the  degree  of 
diminution  of  function,  (2)  according  to  the  presence  or 
absence  of  bacterial  fermentation,  and  (3)  according  to  the 
presence  or  absence  of  pyloric  obstruction. 

Moderate  Cases  of  Dilatation. — These  occur  in  cases  of 
gastric  insufaciency  and  of  chronic  gastric  catarrh,  and  the  diet 
suitable  in  their  treatment  has  already  been  fully  discussed 
(pp.  332  and  322).  It  must  be  remembered,  however, 
that  inasmuch  as  bacterial  fermentation  is  always  liable  to 
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occur  wheu  the  stomach  is  dilated,  carbohydrates  must  be 
given  spariugly,  and  in  some  cases  withheld. 

Great  or  Permanent  Dilatation  of  the  Stomach  (see  Chapter 
XIV.). — In  these  cases,  when  treatment  is  commenced,  tlie 
change  in  diet  must  be  regulated  by  the  degree  of  disease,  or 
by  the  effects  of  medicinal  (antifermentative)  treatment,  and  of 
washing  out  the  stomach  with  antiseptics  (Chapter  XII). 
There  is  a  choice  of  three  modes  of  feedino*  • — 

o 

1.  By  the  mouth,  in  cases  where  the  bacterial  fermentation 
is  controlled  by  remedies. 

2.  By  the  stomach  tube,  after  the  organ  has  been  washed 

out. 

3.  By  the  rectum  with  nutrient  enemata. 

In  the  majority  of  cases  when  at  the  first  visit  of  the 
patient  there  is  great  bacterial  fermentation  and  great  dilata- 
tion of  the  organ,  or  great  dilatation  with  inflammation  (as 
in  subacute  catarrh),  it  is  best  to  begin  the  treatment  by 
rectal  feeding  with  the  nutrient  enemata  previously  recom- 
mended (p.  345).  The  result  of  the  rectal  feeding  in  these 
cases  is  very  beneficial,  the  signs  of  irritation  and  irritability  of 
the  stomach  subside,  the  dilatation  becomes  less  marked,  and 
the  patient  improves  in  his  general  condition.  The  duration 
of  the  rectal  feeding  cannot  be  specified ;  it  may  be  only  for  a 
few  days  or  it  may  be  for  a  month.  In  any  case,  when  the 
stomach  is  prepared  for  receiving  food,  either  by  the  results  of  the 
treatment  or  by  remedies  applied  to  cure  the  bacterial  fermen- 
tation, feeding  by  the  mouth  must  be  begun  very  gradually 
and  in  the  manner  described  under  the  dietetic  treatment  of 
gastric  insufficiency  (p.  332).  The  food  must  be  increased 
according  to  the  increase  in  the  digestive  powers  of  the  patient. 

In  all  cases  when  food  is  given  by  the  mouth  in  dilatation 
of  the  stomach,  the  danger  of  bacterial  fermentation  must  be 
borne  in  mind  :  therefore  the  feeding  must  be  supplemented  by 
antifermentative  remedies,  or  by  washing  out  the  stomach. 
In  many  cases  of  non-obstructive  dUatation  a  useful  method 
of  treatment  is  to  wash  out  the  stomach  at  the  end  of  the  day, 
so  as  to  remove  the  unabsorbed  remains  of  the  food :  during 
the  day  the  patient  is  fed  on  liquid  diet.    Another  metliod 
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is  to  wash  out  the  stomach  in  the  morning,  and  to  give  food  by 
the  tube  before  it  is  removed,  the  patient  being  fed  in  the 
ordinary  way  by  the  mouth  during  the  rest  of  the  day,  not, 
however,  receiving  much  food  after  8  p.m.  In  pyloric  obstruc- 
tion, and  in  some  obstinate  cases  of  non-obstructive  dilatation 
rectal  feeding  is  the  chief  method  for  giving  the  patient  food, 
and  if  it  is  well  borne  it  is  of  great  benefit  to  the  patient. 
This  has  frequently  to  be  resorted  to  in  cases  of  cancer  of  the 
pylorus  and  in  cases  of  advanced  bacterial  fermentation,  in 
which  the  introduction  of  the  stomach  tube  causes  great 
distress. 

Dieting  in  chronic  dilatation  of  the  stomach  may  be 
summed  up  by  saying  that  rectal  feeding  is  the  chief  support  on 
which  to  rely  for  giving  the  patient  a  sufficiency  of  food ;  and 
that  feeding  by  mouth  must  be  done  with  great  caution,  and 
always  in  combination  with  measures  for  the  counteraction  and 
cure  of  bacterial  fermentation  of  the  food.  After  urgent 
symptoms  have  disappeared,  feeding  by  the  mouth  must  be 
begun  with  care,  small  quantities  of  liquid  food,  or  of  solid 
food  in  a  digestible  form,  such  as  pounded  fish,  scraped  steak, 
and  minced  meat  balls  being  given. 

6.  Chaiujes  of  Diet  in  Ulcer  and  Carcinoma  Ventriculi 
(See  also  Chapters  XV.  and  XVI.). 

(a)  In  chronic  ulcer  of  the  stomach  the  particular  diet 
ordered  is  determined  with  the  object  of  giving  rest  to  the 
organ,  so  that  the  ulcer  may  heal ;  either  a  complete  rest  or  a 
partial  rest.  The  diet  in  ulcer  may  also  have  to  be  directed 
to  the  relief  of  the  functional  disturbances  of  the  stomach 
associated  with  it;  in  the  early  and  active  cases  there  is 
hyperacidity  and  gastric  irritation,  with  perhaps  great 
irritabihty  of  the  organ  and  severe  pain ;  in  the  later  stages 
there  is  gastric  insufficiency  with  sometimes  great  dilatation 
of  the  organ,  or  there  may  be  chronic  or  subacute  catarrh. 

Complete  rest  by  diet  is  given  by  rectal  feeding,  and  it  is 
to  be  prescribed  in  four  cliief  conditions  : — 


1.  Where  there  has  been  a  recent  hremateniesis. 

2.  Where  there  is  great  epigastric  pain  following  the  in- 
gestion of  food. 
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3.  Where  there  is  excessive  irritability  of  the  organ,  as 
shown  by  persistent  vomiting  and  retching. 

4.  Wliere  the  amount  of  food  given  by  the  mouth  and 
capable  of  being  digested  by  the  stomach  without  pain  is 
insufficient,  and  so  retards  the  recovery  of  the  patient. 

In  this  last  case  mouth  feeding  is  very  efficiently  aided  by 
means  of  peptone  suppositories.  As  soon  as  possible  feeding 
by  mouth  is  to  be  commenced,  and  in  a  manner  similar  to  that 
described  previously  (p.  342).  The  food  given  by  the  mouth 
must  be  either  milk,  peptonised  milk,  or  milk -gruel,  with 
occasionally  beef-tea.  When  there  is  dilatation  of  the  stomach 
in  ulcers  of  long-standing,  the  same  dietetic  rules  as  in  other 
cases  of  dilatation  must  be  observed  (par.  5,  p.  347). 

(/3)  In  carcinoma  of  the  stomach  there  is  again  a  choice 
between  rectal  feeding  and  feeding  by  the  mouth  with  a  liquid 
or  solid  diet.  The  prescription  of  rectal  feeding  is  to  be 
guided  by  the  presence  of  subacute  catarrh  (p.  341),  of  great 
dilatation  of  the  organ  (p,  347),  or  bacterial  fermentation. 
In  all  cases  of  carcinoma  ventriculi  as  they  progress  there 
is,  as  a  rule,  an  increasing  deficiency  in  the  function  of  the 
organ,  so  that  the  dieting  is  essentially  that  of  permanent 
gastric  insufficiency  (p.  334),  and  towards  the  end  rectal  feed- 
ing is  the  only  means  of  prolonging  the  Kfe  of  the  patient. 
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TEEATMEXT  OF  ACUTE  AND  CHEONIC  AFFEC- 
TIONS OF  THE  STOMAGH—Continued. 

1.  General  Hygienic  Treatment. — Throughout  the  foregoing 
pages  the  general  hygienic  treatment  which  has  to  be  adopted 
is  mchcated  ;  it  may  here  be  summed  up.  General  hygienic 
treatment  has  to  do  with  the  regulation  of  the  mode  of  life  of 
the  mdividuals  who,  although  otherwise  healthy,  are  apt  to  suffer 
from  attacks  of  indigestion  of  food  (gastric  irritation),  usually 
ascribable  to  some  definite  indiscretion  of  diet,  or  of  individuals 
who  suffer  from  chronic  indigestion  of  food  (gastric  irritation, 
gastric  insufiaciency,  and  chronic  catarrh),  i.e.  of  those  who  are 
usually  termed  chronic  dyspeptics.  In  all  the  conditions  men- 
tioned the  stomach  disorder  may  or  may  not  be  associated  with 
disease,  functional  or  organic,  elsewhere  than  in  the  stomach,  and 
the  mode  of  life  has  to  be  adapted  to  the  condition  of  body 'pro- 
duced by  such  disease,  and  according  to  whether  this  disease  is 
affected  or  not  by  treatment.  Thus  the  hygienic  regulations  in 
cases  of  indigestion  of  food  in  pulmonary  tuberculosis  have  to 
be  modified  according  to  the  degree  and  progessiveness  of  the 
lung  disease,  as  regards  exercise,  the  amount  of  food  to  be 
taken,  and  its  influence  on  cough,  on  diarrhoea,  etc.  In  cases 
where  attacks  of  indigestion  of  food  are  liable  to  supervene,  or 
where  there  is  no  complicating  general  organic  disease,  the 
patient  must  observe  certain  rules  of  life  in  order  that  his 
existence  may  not  be  a  burden  to  him;  and,  indeed,  the  adop- 
tion and  strict  observance  of  such  rules  for  a  period  of  months 
or  years  lead  ultunately  to  a  cure  of  the  tendency  to  indigestion 
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Eegular  and  digestible  meals,  regidar  hours,  regular  and 
pleasurable  exercise,  are  the  three  cardinal  factors  in  the 
warding  off  of  attacks  of  indigestion  of  food.  The  first  has 
already  been  fully  discussed  in  all  its  bearings,  but  it  may  be 
well  again  to  emphasise  the  fact  that  a  large  proportion  of  attacks 
of  indigestion  of  food  are  due  directly  to  the  food  accessories, 
and  especially  to  alcoholic  drinks,  to  tea,  and  to  hot  condiments. 
In  not  a  few  cases  abstention  from  these  adds  greatly  to  the 
pleasures  of  existence  of  dyspeptics,  since  it  keeps  off  attacks 
of  indigestion  of  food. 

Regular  hours  are  as  essential  as  regular  and  digestible 
meals.  No  definite  rule  can  be  laid  down  as  to  what  regular 
hours  are,  but  such  patients  as  are  now  under  consideration 
ought  not  to  retire  late  to  bed,  and  ought  to  have  at  least 
seven  or  eight  hours'  sleep.  Occupation  is  an  important 
factor  in  warding  off  attacks  of  indigestion  of  food.  The 
morning  is  the  time  for  the  hardest  portion  of  the  day's 
work ;  the  midday  meal  is  to  be  followed  by  a  period  of  rest, 
and  the  afternoon's  work  should  be  of  a  lighter  character  than 
the  morning's.  As  regards  the  evening,  a  variation  has  to  be 
made  according  to  the  time  of  life ;  for  as  age  advances  and 
middle  age  and  old  age  is  reached,  the  capacity  for  evening  work 
diminishes,  especially  in  those  whose  work  is  chiefly  intel- 
lectual ;  but  in  youth  and  manhood  after  the  evening  meal  is 
frequently  the  best  period  of  the  day  for  intellectual  work. 
Eecreation  is  essential  in  the  distribution  of  the  day,  both 
simple  amusement  and  intellectual  recreation,  i.e.  a  change 
of  work  from  the  heavier  to  the  lighter.  In  all  cases, 
society  during  meals  is  of  a  great  advantage ;  food  is  not  only 
eaten  more  slowly  and  thus  is  better  digested,  but  conversa- 
tion also  aids  digestion  often  by  relieving  the  mental  tension 
produced  by  the  day's  work. 

Regular  Exercise. — Exercise  to  do  much  good  to  the 
sufferer  from  chronic  indigestion  must  be  regular  and  must  be 
pleasurable.  Forms  of  apparatus  have  been  invented  by  whicli 
patients  can  obtain  exercise  for  the  various  muscles  in  their 
own  house.  These  apparatuses  are,  however,  of  no  great  value  ; 
they  are  all  very  dull,  and  patients  soon  tire  of  using  them 
In  women  getting  on  for  middle  age,  who  suffer  from  indiges- 


GENERAL  HYGIENIC  TREATMENT.  353 


tion  of  food  and  pains  in  various  parts  of  the  body,  mechanical 
exercise  as  aflforded  by  these  instruments  is  beneficial,  but  if 
other  exercise  can  be  taken,  no  mechanical  apparatus  ought  to 
be  used. 

As  regards  the  kind  of  exercise  to  be  taken,  this  must 
depend  on  the  inclination  and  means  of  the  patient.  Any 
form  of  exercise  which  is  not  too  prolonged  so  as  to  lead  to 
great  fatigue  and  thus  loss  of  appetite  may  be  allowed,  and 
prolonged  exercise  which  interrupts  the  ordinary  meals  is 
harmful.  The  morning  after  breakfast,  and  the  evening  before 
cUnner,  are  the  best  times  in  the  day  for  taking  exercise  for 
those  who  are  closely  applied  to  work  all  day.  As  regards 
the  evening  exercise,  which  is  usually  a  walk,  the  patient  not 
uncommonly  says  that  he  is  too  tired  to  take  exercise.  If 
not  yet  arrived  at  middle  age,  this  sense  of  fatigue  which 
comes  from  the  daily  occupation  is  actually  relieved  instead  of 
aggravated  by  the  exercise  before  dinner,  so  that  while 
beginning  sometimes  with  a  sense  of  being  unable  to  walk,  the 
period  of  exercise  ends  with  a  sense  of  relieved  fatigue  and 
with  an  appetite.  This  is  much  better  than  taking  alcohol  and 
bitters  before  meals,  a  custom  which  is  in  all  cases  prejudicial 
to  the  patient.  In  other  cases,  a  short  period  of  exercise, 
followed  by  a  period  of  rest,  is  a  good  preparation  for  the 
evening  meal,  especially  for  those  of  middle  age  or  past  it. 

A  complete  change  in  the  mode  of  Hfe  is  sometimes  of 
great  benefit  to  patients  who,  although  benefited  by  treatment, 
do  not  recover  rapidly.  This  is  not  uncommonly  seen  with 
those  who  lead  too  regular  a  life,  often  associated  with  a 
monotonous  diet.  A  change  to  a  greater  variety  of  food  or  to 
more  pleasurable  surroundings,  is  of  great  service  in  the 
treatment.  A  sea -voyage  and  a  temporary  residence  in 
a  mountainous  district  may  be  of  great  advantage  to  such 
individuals,  and  no  doubt  the  greater  part  of  the  good  that 
sometimes  follows  a  stay  at  one  of  the  health-resorts  at  home 
or  abroad  is  due  to  the  change  of  scene  associated  with  the  idea 
of  going  to  a  place  with  a  definite  object,  viz.  to  recover  the  health, 
so  that  the  prescribed  regimen  is  carried  out  by  the  patient.' 
The  recommendation  of  a  voyage  or  of  a  health-resort  must, 
however,  be  carefully  considered,  special  regard  being  paid  to 
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the  temperament  of  the  patient ;  for  to  many,  especially  those 
advancing  in  years  and  those  who  have  led  a  secluded  life, 
a  residence  abroad  is  repugnant  and  may  do  great  harm.  The 
majority  of  such  patients  can  be  treated  as  well  in  their  own 
homes  as  out  of  them.  In  deciding  upon  a  locality  to  which 
to  send  a  patient,  one  situated  some  distance  above  the  sea- 
level  must  be  chosen,  and  one  in  which  there  is  suitable 
accommodation  in  the  way  of  lodging  and  of  food. 

The  last  point  to  be  mentioned  is  one  of  the  most  import- 
ant, viz.  attention  to  the  teeth  (see  Chapter  III.).  In  so  many 
individuals  does  the  condition  of  the  teeth  both  lead  to  and 
aggravate  indigestion  of  food,  that  an  examination  of  them 
ought  always  to  be  made.  The  fault  may  be  either  that 
chewing  is  too  painful  owing  to  dental  caries  and  swelling  of 
the  gums,  or  that  the  teeth  are  absent  to  a  greater  or  less 
extent.  In  both  cases,  the  condition  is  easily  remedied  by 
the  dentist.  The  neuralgic  pains,  too,  of  dental  caries  are 
aggravated  by  disordered  digestion,  so  that  both  conditions 
may  be  cured  by  attention  to  the  teeth. 

2.  Treatmeat  hy  Massage  and  hj  Baths. — Massage  is  of 
value  in  some  cases  of  gastric  disorder,  and  it  may  be  apphed 
in  two  ways,  either  as  local  kneading  of  the  stomach  or  as 
general  rubbing. 

In  local  kneading  of  the  stomach,  the  object  is  to  increase 
the  motor  power  of  the  organ  by  kneading  it  in  the  direction 
of  left  to  right,  i.e.  in  the  direction  in  which  the  food  naturally 
passes  out  of  the  stomach.  It  is  performed  by  the  nurse  or 
other  attendant  standing  on  the  left  side  of  the  recumbent 
patient  and  placing  the  palm  of  the  right  hand  flat  on  the  abdo- 
men near  the  left  hypochondriac  region.  The  hand  is  then 
pressed  firmly  and  deeply  into  the  abdomen  and  the  fundus  of 
the  organ,  so  to  speak,  gripped  in  the  palm  of  the  hand  ;  this  at 
any  rate  is  the  object.  Without  removing  the  hand  from  the 
abdomen,  kneading  movements  are  then  made  slowly  towards 
the  right  hypochondriac  region,  passing  over  the  lower  epi- 
gastric°  and  the  upper  umbiUcal  regions.  Wlien  the  right 
hypochondrium  is  reached  the  process  is  repeated,  always 
passing  from  left  to  right.  It  must  be  continued  for  five 
minutes  each  time,  and  afterwards,  if  necessary,  prolonged  to 
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ten  minutes,  and  it  may  be  repeated  two  or  three  times  daily 
accordino'  to  results.  Such  a  simple  mechanical  process  is 
readily  learnt  by  an  untrained  assistant,  and  is  of  great  value 
in  many  cases  of  chronic  indigestion  of  food.  It  is  of  value 
in  cases  where  there  is  delay  of  food  in  the  organ,  and  in  cases 
of  weakness  of  the  muscular  coat  (atony)  and  simple  dilatation. 
It  is  best  applied  1^  to  2^  hours  after  a  meal,  and  in  this 
case  it  not  only  increases  the  power  of  the  organ  to  manipulate 
the  contained  meal,  but  it  tends  in  time  to  restore  the  motor 
activity  of  the  stomach. 

It  is  a  useful  adjunct  to  medicinal  and  dietetic  treatment 
in  the  following  cases  : — 

1.  In  gastric  insufficiency  of  moderate  degree,  unassociated 
with  any  organic  disease  elsewhere. 

2.  In  cases  of  great  flatulence  in  women  and  in  middle 
age  where  there  is  retention  of  gas  in  the  stomach  causing 
great  distress.  In  these  cases,  it  is  usefully  combined  with 
kneading  of  the  whole  abdomen. 

3.  In  cases  of  gastric  insufficiency,  in  the  later  stages  of 
gastric  irritation  where  there  is  moderate  dilatation  of  the 
organ,  and  especially  in  cases  where  gastric  insufficiency  is 
prolonged  in  the  convalescent  stage  of  acute  febrile  diseases. 

4.  In  the  convalescent  stage  of  acute  or  subacute  gastric 
catarrh  when  the  stomach  is  recovering  its  functions.  It  is 
not  to  be  apphed  if  there  are  symptoms  of  irritation  of  the 
organ. 

5.  In  cases  of  great  dilatation  of  the  stomach  it  may  be 
tried,  provided  there  is  no  great  pyloric  obstruction.  It  is 
not,  however,  as  a  rule,  of  much  value  in  these  cases. 

It  is  contraindicated  by  the  presence  of  severe  symptoms 
of  irritation  of  the  organ,  and  must  not  be  employed  in  cases 
of  ulcer  of  the  stomach,  of  very  painful  carcinoma,  of  recent 
hsematemesis,  and  only  with  great  care  when  there  is  cirrhosis 
of  the  liver  or  cardiac  disease. 

General  kneading  of  the  abdomen  is  sometimes  of  use  in 
chronic  constipation. 

General  massage,  or  a  systematic  rubbing  of  the  limbs  and 
trunk  with  passive  movements  of  the  joints  is  of  value  in 


3  5 6       TREA  TMENT  OF  STOMA  CH  AFFECTIO NS. 


certain  cases.  Its  object  is  to  increase  the  i^ower  of  the 
skeletal  muscles,  which  it  appears  to  do,  partly  by  influencing 
the  local  lymphatic  and  venous  circulations.  It  is  a  useful 
adjunct  in  the  treatment  of  stomach  affections  in  some 
cases  in  which  anremia,  but  mainly  bodily  weakness  and 
wasting  are  present.  Thus  it  may  be  used  in  cases  of  gastric 
insufficiency  which  are  not  associated  with  serious  organic  dis- 
ease ;  in  cases  of  chronic  indigestion  of  food  (not  due  to 
organic  disease),  in  which  the  patient  is  flabby  and  somewhat 
wasted ;  in  cases  of  slow  recovery  from  chronic  gastric  catarrh. 
It  must  be  carefully  applied,  for  it  is  at  first  very  fatiguing  to 
the  patient.  It  is  well  to  begin  with  five  or  ten  minutes  rub- 
bing once  daily  ;  to  increase  this  slowly,  until  the  patient  can 
bear  it  for  ten  or  fifteen  minutes  without  fatigue ;  and  there 
must  be  a  period  of  rest  after  each  rubbing.  The  results  are 
sometimes  good,  sometimes  disappointing,  and  are  most  obvious 
when  muscular  wasting  and  flabbiness  require  to  be  treated, 
and  in  cases  of  neuroses  of  the  organ.  Massage  is  of  no  use 
as  a  treatment  by  itself,  it  must  be  combined  with  medicinal 
and  dietetic  treatment  directed  to  the  cure  of  the  stomach 
condition. 

Weir-Mitchell  Treatment. — Only  a  few  words  need  be  said 
regarding  this  mode  of  treatment,  since  it  is  of  use  not  so 
much  in  diseases  of  the  stomach,  as  in  disorders  of  the 
nervous  system  which  affect  the  general  nutrition.  The  three 
essential  elements  of  the  treatment  are  : — 

1.  Isolation  of  the  patient  from  friends  and  away  from 
home. 

2.  General  massage,  daily  performed. 

o.  Overfeeding,  commencing  with  a  milk  diet  which  is 
greatly,  but  gradually,  increased ;  solid  food  up  to  three  large 
meals  daily  being  gradually  added  to  the  milk  diet. 

The  treatment  is  applicable  to  cases  of  so-called  "  neuras- 
thenia "  in  women ;  such  cases  also  occur  in  men.  The 
"  dyspeptic "  symptoms  from  which  such  patients  suffer  are 
practically  limited  to  flatulence  and  constipation.  The  patients 
are  usually  greatly  emaciated,  but  they  may  be  stout  and 
flabby. 
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Batlis  are  to  be  used  as  an  adjunct  to  other  measures 
in  the  treatment  of  stomach  affections,  and  are  of  service 
chiefly  for  their  general  tonic  effect.  Cold  baths  in  the 
morning  are  beneficial,  but  if  the  patient  is  unable  to 
stand  the  cold  bath,  remaining  cold  afterwards  and  having 
no  appetite  for  breakfast,  or  if  the  patient  is  a  child,  the 
bath  is  best  administered  in  the  following  way : — A  luke- 
warm bath  (at  a  temperature  of  about  80°  T.)  is  first  taken 
for  about  two  minutes,  and  while  in  the  bath  cold  water 
(at  a  temperature  of  50°  to  60°  F.)  is  poured  over  the  body, 
or  only  down  the  back.  The  body  is  then  rapidly  dried  and 
well  rubbed  with  a  rough  towel  until  the  skin  glows.  Young 
children  or  weak  persons  may  be  ■  rubbed  in  front  of  a  fire. 
Breakfast  ought  to  be  taken  soon  after  the  bath,  and  it  is  best 
to  give  to  children  directly  after  the  bath  a  small  drink  of  warm 
milk.  Adults  and  children  can  from  this  modified  cold  bath 
be  gradually  educated  up  to  taking  nearly  cold  baths  with 
great  benefit  to  themselves. 

Cold  sea- water  may  be  used  instead  of  freshwater,  but  as  a 
rule  bathing  in  the  open  sea  is  not  beneficial  to  patients  with 
chronic  stomach  affections. 

The  other  kinds  of  baths  are  not  so  serviceable  as 
the  cold  bath  or  the  modified  cold  bath ;  either  of  these  is 
readily  practised  at  home,  and  needs  no  visit  to  a  special 
establishment. 

3.  Treatment  ly  Mectricity. — The  application  of  the  electric 
current  to  the  stomach  is  another  adjunct  to  the  medicinal  and 
dietetic  treatment  of  chronic  stomach  affections,  which  is  of 
service  in  some  cases.  The  direct  application  of  the  faradic 
current  to  the  mucous  membrane  of  the  stomach  causes  a  localised 
circular  contraction  of  the  organ  and  the  secretion  of  a  small 
quantity  of  gastric  juice.  In  the  treatment  of  stomach  affections, 
both  the  constant  and  faradic  currents  are  used,  and  they 
are  appUed  in  two  ways.  By  one  method  (internal  or  intra- 
ventricular electrisation),  an  electrode  is  introduced  into  the 
stomach,  and  the  other  either  held  in  the  hand  or  placed  over 
the  stomach  region.  By  the  other  method  large  flat  electrodes 
are  placed,  one  over  the  stomach  region,  and  the  other  in  the 
vicinity  (external  electrisation  of  the  stomach). 
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Intraventricular  electrisation  is  best  performed  by  means 
of  Ewald's  modification  of  Einhorn's  instrument,  viz.  by  means 
of  a  hollow  sound,  containing  a  coiled  wire  ending  in  a  metal 
electrode.  After  the  patient  has  swallowed  a  glass  or  two  of 
water,  the  electrode  is  passed,  and  connected  either  with  the 
negative  pole  of  the  constant  battery  or  with  one  pole  of  the 
faradic.  The  other  electrode  is  held  in  the  hand,  or  placed  over 
the  stomach  region  or  in  the  rectum  (Ewald).  With  faradisa- 
tion of  the  stomach,  the  current  must  be  strong  enough  to 
cause  contractions  but  not  pain ;  each  sitting  is  to  last  ten 
minutes,  and  the  free  electrode  is  to  be  moved  over  the  surface 
of  the  abdomen.  With  galvanisation,  the  strength  of  the 
current  used  is  from  1 5  to  2  0  milliamperes,  and  the  sitting  is  to 
last  about  eight  minutes.  The  negative  pole  is  to  be  attached 
to  the  stomach  electrode,  and  the  positive  pole  is  to  be  moved 
over  the  stomach  region  (Einhorn). 

External  electrisation  is  performed  by  means  of  large  flat 
metal  electrodes,  or  by  large  sponge  electrodes ;  von  Ziemsen 
recommends  one  electrode  to  cover  600  square  centimetres, 
and  one  to  cover  500.  The  larger  electrode  is  to  be  placed  in 
the  direction  of  the  long  axis  of  the  stomach,  and  with  it  the 
negative  pole  is  attached  ;  the  smaller  is  to  be  placed  near  the 
first,  but  on  the  left  side  of  the  abdomen.  The  sitting  is  to 
last  ten  minutes,  and  the  current  must  be  strong  enough 
to  cause  powerful  contractions  of  the  abdominal  muscles 
without  causing  pain. 

Uses  of  Electricity. — The  application  of  the  electric  current, 
especially  the  faradic,  in  the  manner  described,  has  been  recom- 
mended in  the  treatment  of  dilatation  of  the  stomach  and  of 
"  neuroses  "  of  the  organ,  chiefly  severe  gastralgia.  In  dilata- 
tion of  the  organ,  by  the  continued  action  of  electricity  it  is 
hoped  to  restore  the  motor  activity  of  the  organ;  and  the 
method  of  treatment  has  been  found  of  use  in  some  cases  of 
dilatation,  especially  when  this  is  moderate  in  degree,  or  when 
it  is  associated  with  "  nervous  dyspepsia."  In  great  dilatation 
of  the  organ  it  does  not  appear  to  be  of  much  avail,  and,  mdeed, 
so  conflicting  are  the  accounts  of  the  effects  of  the  application 
of  electricity  in  stomach  diseases,  that  its  real  utility  is  difficult 
to  determine.    For  the  relief  of  pain  in  nervous  dyspepsia,  it  is 
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of  value,  and  in  these  cases  the  external  application  of  the 
faradic  current  to  the  stomach  region  causes  a  comfortable 
sensation  of  warmth  in  the  epigastrium,  and  tends  to  increase 
the  appetite. 

The  application  of  electricity  is  not  to  be  regarded  as  m 
itself  a  curative  agent  in  diseases  of  the  stomach,  but  rather  as 
an  aid  to  the  medicinal  and  dietetic  treatment  adopted.  Its 
advocates  are  apt  to  speak  too  strongly  of  its  utility. 

.3.  Washing  out  the  Stomach  (lavage).— It  is  in  certam 
cases  of  great  benefit  to  the  patient  to  wash  out  the  stomach 
with  regularity ;  but  the  method  of  treatment  has  been  much 
abused,  and  must  be  applied  with  circumspection. 

(a)  It  is  of  use  in  cases  of  dilatation  of  the  stomach,  with  or 
mthout  pyloric  obstruction,  and  with  or  without  bacterial 
fermentation  of  the  food. 

In  dilatation  of  the  stomach,  there  is  great  delay  of  food 
in  the  organ,  which  collects  for  a  day  or  two  until  it  is 
vomited ;  the  stomach  is  never  empty,  and  the  presence  of  the 
food  therefore  causes  great  distress,  which  ends  in  profuse 
vomiting.  This  is  prevented  by  a  daily  washing  out  of  the 
organ  with  a  large  amount  of  liquid.  When  to  this  delay  of 
food  bacterial  fermentation  of  the  carbohydrates  is  added,  the 
distress  is  still  greater,  and  the  need  for  washing  out  the  organ 
more  peremptory. 

(/3)  It  is  also  of  use  in  cases  where  there  is  no  great 
dilatation  of  the  organ,  but  where  a  meal  causes  great 
distress  with  epigastric  burning,  acid  eructations,  and  occasional 
vomiting.  Such  cases  occur,  as  has  been  described,  in  the 
exacerbations  of  gastric  irritation,  and  at  the  commencement 
of  treatment  a  daily  washing  out  of  the  organ  for  a  few 
days  is  of  great  benefit.  The  patient,  especially  these  with 
"  nervous  "  symptoms,  however,  must  not  be  taught  this  as  a 
means  of  cure,  since  the  continued  use  of  the  practice  detracts 
from  the  efficacy  of  medicinal  and  dietetic  treatment. 

(7)  In  some  cases  of  nervous  dyspepsia,  associated  with 
great  pain  (gastralgia),  washing  out  the  organ  is  of  value. 

(S)  In  cases  of  catarrh  the  question  of  washing  out  the 
stomach  frequently  arises,  especially  in  the  subacute  cases.  In 
the  initial  stage  of  treatment  this  may  be  done  once,  and  the 
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treatment  by  rest  and  rectal  feeding  proceeded  with.  Wlien 
food  is  again  given  by  the  mouth,  the  question  of  washing 
out  the  organ  must  be  reconsidered,  and  decided  according 
to  the  conditions  discussed  under  dilatation  of  the  organ 
(par.  a). 

The  patient  may  be  taught  to  perform  "the  operation  for 
himself,  but,  as  a  rule,  only  where  there  is  dilatation  of  the 
organ  associated  with  bacterial  fermentation  of  the  food. 

The  Time,  and  Frequency  of  the  Procedure. — In  all  cases 
the  operation  has  only  to  be  done  once  daily;  in  some,  it 
may  be  performed  every  two  days,  and  as  the  patient  im- 
proves at  longer  intervals.  It  may  be  done  either  in  the  early 
morning  or  in  the  evening  after  the  day's  food.  Whether  the 
treatment  is  begun  in  the  morning  or  the  evening,  eventually 
it  does  nearly  as  much  good  to  the  patient ;  for  after  a  time, 
the  morning  washing  enables  the  stomach  to  perform  its 
duties,  as  far  as  it  can,  during  the  day  when  food  is  taken,  and 
tlie  evening  washing  acts  in  a  similar  way.  On  the  whole, 
however,  an  evening  washing  is  to  be  preferred,  and  for  the 
following  reasons : — The  remains  and  accumulations  of  un- 
digested food  are  removed  from  the  stomach,  and  thus  there  is 
not  the  danger  of  the  food  fermenting  or  causing  distress 
during  the  long  period  of  rest  at  night.  The  presence  of  tliis 
food  in  the  stomach  all  night  frequently  leads  to  restlessness 
and  sleeplessness.  Its  removal,  therefore,  tends  to  give  the 
patient  a  better  night,  and  he  wakes  up  in  a  better  condition 
to  digest  his  daily  food. 

Wliether  performed  in  the  morning  or  evening,  washing 
out  of  the  stomach  must  be  done  at  regular  intervals,  [and 
must  each  time  be  followed  by  a  period  of  complete  rest  in 
the  recumbent  position. 

Liquids  to  be  used. — The  water  used  for  the  washing  out  of 
the  stomach  must  have  been  previously  and  recently  boiled  and 
cooled  to  the  proper  temperature,  about  90°  F.,  before  being 
used.  Six  to  eight  pints  are  to  be  used  at  each  washing,  and 
in  this  may  be  dissolved  the  following  substances : — 
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B<ync  Add,  3  per  cent  (4  draclims  to  the  pint) 
Permanganate  of  potash,  added  till  the  liquid  is  a  light  pmk  colour. 
Bicarbonate  of  sodium,  2-4  per  cent  (3-6  drachms  to  the  pint). 
Common  salt,  1  per  cent  (about  1-5  drachm  to  the  pint). 

These  are  the  most  useful  and  the  least  harmful  solutions  to 
employ  Other  substances  are  also  used:  Carlsbad  salts, 
thymol,  resorcin,  creolin,  salicylic  acid,  etc.,  but  they  have  no 
advantage  over  the  foregoing.  In  some  cases  astrmgent  sub- 
stances have  been  found  of  use,  especially  in  ulcer  of  the 
stomach,  viz.  subnitrate  of  bismuth  (10  to  20  grammes  in_200 

cc.  of  water)  and  silver  nitrate  solution  (one  litre  contammg  a 
gramme).  The  latter  is  applied  after  a  previous  washing  out 
of  the  organ,!  ^nd  is  to  be  removed  in  a  short  time,  dilute  salt 
solution  being  given  to  relieve  any  sense  of  burning  caused 
by  it. 

Method  of  Washing  out  the  Stomach. — The  simplest  apparatus 
is  the  best.  A  soft  stomach  tube  is  to  be  used  (p.  153),  and 
is  to  be  connected  by  means  of  a  small  piece  of  glass  tubing 
with  soft  indiarubber  tubing  about  2  feet  in  length  attached  to 
a  glass  funnel,  4  to  6  inches  in  diameter  at  its  widest  part. 
The  stomach  tube  being  passed,  the  organ  is  filled  with  liquid 
through  the  funnel,  which  is  done  by  pouring  down  two  to 
three  pints  of  liquid.  Before  all  the  liquid  has  run  from  the 
funnel,  pinch  the  indiarubber  tube  near  the  funnel  and  lower  it, 
on  releasing  the  tube  the  stomach  contents  will  flow  into  the 
funnel  and  so  mto  a  vessel  placed  below.  When  it  has  stopped 
flowing,  raise  the  funnel  again  and  pour  in  more  liquid,  until  six 
or  eight  pmts  have  been  used.  If  the  liquid  does  not  flow  from 
the  stomach  a  particle  of  undigested  food  has  probably  blocked 
the  tube ;  it  may  be  cleared  by  detaching  the  funnel  and 
blowing  down  the  tube  with  a  ball  syringe  such  as  is  used  for 
the  administration  of  enemata.  "When  all  the  liquid  has 
been  used  and  as  much  removed  by  siphonage  as  possible,  there 
is  still  some  liquid  in  the  stomach  if  it  is  a  case  of  dilatation. 
This  residual  liquid  must  be  removed,  and  this  is  readily  accom- 
plished by  detaching  the  funnel  and  expressing  the  stomach 
contents  by  pressure  on  the  epigastrium,  the  patient  being  in 
the  recumbent  position  and  on  the  left  side. 

'  Boas,    "Diagnostik  u.  Therapie  der   Jlagenkrankheiten,"  p.   307,  3rd 

cd.  ,  1894. 
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Another  apparatus  which  is  more  useful  than  the  first  is 
nearly  as  simple.  A  siphon  tube  is  attached  to  the  tube  from 
the  funnel  or  irrigator  by  means  of  a  Y-tube.  The  irrigator 
or  funnel  has  a  stop-  or  pinch-cock,  as  well  as  the  siphon 
tube.  The  latter  is  closed  and  liquid  allowed  to  run  into 
the  stomach  from  the  irrigator  to  two  or  three  pints;  the 
irrigator  tube  is  now  closed  and  the  siphon  tube  opened,  the 
liquid  flowing  from  the  stomach.  As  soon  as  the  flow  has 
ceased,  the  siphon  tube  is  closed  and  the  irrigation  again 
allowed  to  proceed,  and  so  on.  After  the  fluid  has  ceased 
running  from  the  stomach,  the  portion  which  remains  must  be 
expressed,  as  described  with  the  first  apparatus.  In  some 
cases  it  is  best  to  use  the  stomach  aspirator  with  a  soft 
stomach  tube  (p.  153).  When  patients  are  allowed  to  do  the 
operation  themselves,  the  first  method  described  is  the  best 
for  them  to  employ.  It  is  simplest,  and  no  accident  is  likely 
to  happen  if  the  connection  of  the  glass  tube  with  the  stomach 
tube  is  firm.    (For  other  precautions,  see  Chapter.  V.  p.  154.) 
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BLEEDING  FEOM  THE  STOMACH  :  H^MA- 
TEMESIS— MEL^FA. 

Bleeding  from  the  stomacli  is  shown  either  by  hsematemesis, 
the  vomiting  of  blood,  or  by  melaena,  the  passage  of  blood 
in  the  motions.  When  blood  is  present  in  the  stomach,  from 
whatever  source  it  has  come,  some  may  be  vomited  and  some 
passed  through  the  pylorus  and  so  with  the  motions.  But 
although  in  the  majority  of  cases  of  profuse  hsematemesis, 
there  is  also  melsena  ;  this  may  be  present  when  there  has  been 
no  hsematemesis,  and  may  be  due  to  one  or  other  of  the  causes 
mentioned  below  (p.  371). 

Hmmatemesis. — Hsematemesis  is  a  general  term  applied 
to  the  bringing  up  of  blood  from  the  stomach,  and  is  not 
confined  to  cases  where  the  source  of  the  bleeding  is  the 
stomach  itself  Clinically,  there  are  two  chief  conditions  to 
be  considered,  viz.  (1)  whether  the  blood  vomited  has  been 
swallowed,  as  it  not  infrequently  is,  or  (2)  whether  the 
stomach  itself  is  the  source  of  the  hasmorrhage.  But  the 
question  in  individual  cases  is  still  further  obscured  in  the 
following  manner :  a  patient  brings  up  a  large  quantity  of 
blood  through  the  mouth,  the  practitioner  is  called  to  see  him, 
and  the  question  to  decide  is  threefold,  whether  the  blood  has 
been  vomited  or  not,  whether  if  vomited  it  comes  from  a  lesion 
of  the  stomach  or  from  a  lesion  in  the  thorax  or  above,  and  if 
not  vomited  whether  it  comes  from  the  lungs,  or  another  part 
of  the  thorax.  The  causes  of  htematemesis  may  be  discussed 
under  the  two  headings  given  above. 
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1.  Th<,  Blood  Voviited  iiiay  he  Siacdlowed.—In  this  case,  the 
blood  comes  either  from  the  nose,  ear  or  buccal  cavity,  from 
the  lungs  or  from  the  oesophagus. 

In  fracture  of  the  base  of  the  skull  and  in  other  injuries  of 
the  head,  blood  may  pass  into  the  stomach  and  be  afterwards 
vomited. 

In  epistaxis,  a  similar  event  may  occur,  especially  if  the 
bleeding  be  profuse  and  the  patient  be  in  the  recumbent 
position,  or  if  the  bleeduig  occurs  chiefly  from  the  posterior 
part  of  the  nasal  cavities.  In  the  profuse  epistaxis  of  some 
cases  of  chronic  Bright's  disease  this  occasionally  occurs,  as 
well  as  in  other  forms  of  bleeding  from  the  nasal  cavities. 

In  Heeding  from  the  lungs,  if  profuse  and  slow,  swallowed 
blood  may  be  vomited.  Cases  occur,  however,  which  at  the 
first  onset  are  very  difficult  to  recognise,  as  when  the  early 
tubercular  patient  has  a  profuse  hemoptysis  associated  as  it 
not  uncommonly  is  with  vomiting.  At  the  first  onset,  this 
may  appear  like  hsematemesis,  but  is  readily  recognised  (see 
Diagnosis,  p.  372). 

In  bleeding  from  the  oesophagus,  blood  may  enter  the 
stomach.  In  acute  inflammatory  conditions  of  the  gullet,  due 
almost  solely  to  swallowed  poisons,  this  may  occur,  but  in  such 
cases  a  similar  condition  of  the  stomach  is  present  (see  below). 
In  cancer  of  the  gullet,  the  bleediug  is  as  a  rule  insignificant, 
and  only  small  quantities  of  blood  are  brought  up,  except  in 
those  cases  where  the  aorta  is  opened  by  the  growth,  when 
the  bleeding  is  profuse  and  fatal.  Lastly,  profuse  and  fatal 
bleeding  occui's  when  an  aneurysm  of  the  aorta  opens  into 
the  gullet. 

2.  The  Blood  Vornited  comes  from  the  Stomach  itself. — 
The  many  conditions  in  which  the  stomach  is  the  seat  of 
haemorrhage  in  hsematemesis  may  be  divided  into  three  groups, 
viz. — 

{a)  Where  the  bleeding  is  due  to  disease  of  the  stomach 
itself. 

(/3)  Where  it  is  due  to  a  tumour  or  growth  attached  to  the 
stomach. 

(7)  Where  it  is  due  to  a  general  disease  of  the  body. 
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(a)  Hcematemesis  due  to  Disease  of  the  Stomach  itself. — 
In  this  case  the  htemorrhage  may  be  of  two  kinds,  either 
capiUaiy  or  due  to  the  opening  of  a  larger  vessel— vein  or 
artery.  The  former  produces  slight  bleeding;  in  the  latter, 
which  usually  occurs  where  there  is  an  ulcerated  surface,  the 
hfemorrhage  is  profuse. 

Venous  or  mechanical  congestion  is  a  not  infrequent  cause 
of  hffimatemesis.  The  pyloric  area  of  the  stomach  is  more 
readily  affected  by  venous  congestion  than  the  cardiac  for 
reasons  previously  given  (p.  229),  and  when  bleeding  occurs 
the  mucous  membrane  may  to  the  naked  eye  be  entire,  or  it 
may  show  numerous  small  pittings  (p.  229)  even  in  the  cardiac 
area,  or  erosions,  as  when  catarrh  is  also  present.  The  causes  of 
venous  congestion  of  the  stomach  leading  to  haematemesis  are : — 

Dilatation  of  the  right  side  of  the  heart,  such  as  occurs  as 
the  result  of  morbus  cordis,  especially  of  mitral  disease.  Haema- 
temesis is  not  a  frequent  symptom  in  cardiac  disease,  chiefly 
.because  the  liver  intervenes  in  the  venous  circulation 
between  the  stomach  and  the  right  side  of  the  heart.  When 
haematemesis  does  occur  it  is  usually  observed  in  the  later 
stages  of  long-standing  mitral  disease,  where  the  liver  has 
become  fibroid  and  fatty,  and  in  this  case  it  is  not  uncommonly 
associated  with  anatomical  changes  in  the  mucous  membrane 
of  the  stomach  due  to  catarrh  ("  Stauungs-katarrh  "). 

In  direct  ohstrnction  to  the  portal  circulation  haematemesis 
is  more  common  and  is  often  profuse.  If  the  obstruction  is 
acute,  as  in  portal  thrombosis,  the  haematemesis  is  an  early 
symptom,  and  is  often  very  profuse ;  if  the  obstruction  is 
chronic,  haematemesis  is  a  later  symptom  and  may  also  be 
profuse.  Chronic  portal  obstruction  occurs  in  cirrhosis  of  the 
liver,  and  in  pressure  on  the  inferior  vena  cava  or  on  the 
vena  porta  itself  by  tumours  or  enlarged  glands.  The  two 
last  conditions  are  rarely  the  cause  of  haematemesis,  so  that  it 
may  be  said  generally  that  acute  portal  obstruction  as  a 
cause  of  haematemesis  is  due  to  portal  thrombosis ;  that  chronic 
portal  obstruction  as  a  cause  of  the  bleeding  is  due  to  cirrhosis 
(atrophic)  of  the  liver. 

Active  congestion  or  inflammation  of  the  mucous  mem- 
brane of  the  stomach  is  a  cause  of  slight  haematemesis.  In 
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cases  of  gastritis  toxica  the  initial  hemorrhage  is  due  to 
the  erosion  and  destruction  of  the  mucous"  membrane  by 
the  poison;  if  recovery  takes  place,  the  later  hrematemesis 
IS  due  to  the  presence  of  an  ulcer,  caused  by  the  effects  of  the 
poison.  In  acute  non-toxic  catarrh,  hnematemesis  is  usually 
slight,  and  is  apparently  due  to  two  conditions.  The  common- 
est cause  is  the  presence  of  an  erosion  of  the  mucous  membrane 
(p.  257),  which  leads  to  shght  bleeding;  a  less  common  cause 
is  a  slight  lesion  of  the  softened  and  congested  mucoiis 
membrane  caused  by  the  presence  of  indigestible  food  or  by 
the  passage  of  the  stomach  sound.  There  are  some  cases 
of  catarrh  which  readily  bleed,  and  although  the  hematemesis 
is  slight,  yet  its  occurrence  is  important  as  of  diagnostic 
significance. 

Ulceration  is  the  commonest  cause  of  hamatemesis.  In 
chronic  ulcer  it  is  a  common  symptom  (p.  429),  and  is  due 
either  to  the  opening  of  a  large  vessel,  such  as  a  branch  of 
the  splenic,  pyloric,  or  coronary  arteries,  or  to  the  rupture  of 
capillaries. 

In  cancer  haematemesis  occurs  when  the  growth  becomes 
ulcerated ;  it  may  be  profuse,  as  when  a  large  vessel  is  opened, 
but  the  bleeding  is  usually  slow  (see  p.  480). 

Excessive  vomiting  and  retching  without  the  presence 
of  arterial  disease  of  the  stomach  causes  slight  htematemesis, 
svTch  as  occurs  in  sea-sickness  and  in  some  cases  of  pregnancy. 
The  blood  is  very  slight  in  amount,  only  occurring  in  streaks 
in  the  vomit.    It  is  capillary  in  origin. 

(/3)  HcGinateviesis  due  to  a  Lesion  of  the  Stomach  Wall. — 
This  may  occur  by  the  rupture  of  a  neighbouring  aneurysm, 
usually  of  the  coeliac  axis  or  of  one  of  its  branches.  The 
aneurysm  becomes  adherent  to  the  stomach  wall,  and  frequently 
causes  an  ulceration  of  the  mucous  membrane  of  the  stomach 
(pressure  necrosis)  through  which  it  ruptures.  The  hsema- 
temesis  is  sudden,  profuse,  and  fatal. 

In  other  cases  a  neighbouring  malignant  growth,  usually 
retro-peritoneal,  sometimes  omental,  invades  the  stomach,  pro- 
trudes internally,  and  ulcerates,  capillary  haemorrhage  occur- 
ring. 

(7)  Hcematemesis  due  to  a  General  Disease  of  the  Body,  i.e. 
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to  Diseases  of  parts  other  than  the  Stomach. — Hsematemesis  may 
occur  in — 

Acute  Febrile  Diseases. — In  the  acute  stage  of  tropical 
malarial  diseases  it  is  a  frequent  symptom.  In  typhus  fever 
and  in  the  hemorrhagic  forms  of  variola  and  of  scarlet  fever, 
h^ematemesis  may  occur,  as  weU  as  in  the  various  forms  of 
"  septic  "  fevers  and  in  pyaemia. 

In  ancemic  diseases,  such  as  pernicious  ansemia  and 
leucocythsemia,  and  in  scurvy,  profuse  nienorrhagia  and 
haemophilia. 

In  renal  disease  haematemesis  sometimes  occurs ;  only, 
however,  in  the  granular  contracted  kidney  and  usually  in  the 
stage  of  high  arterial  tension. 

Vicarious  Menstruation.  —  The  occurrence  of  vicarious 
menstruation  is  much  disputed ;  it  is  strongly  upheld  by  some, 
altogether  repudiated  by  others.  The  difficulty  in  deciding  the 
question  appears  to  rest  on  the  fact  that  accurate  observa- 
tion of  the  patient  for  long  periods,  during  which  the  character 
of  the  menstruation  and  of  the  bleeding  elsewhere  is  observed, 
is  wanting.  But  the  fact  is  indisputable  that  these  patients 
say  that  when  the  menstrual  flow  of  blood  is  deficient,  they 
have  epistaxis,  haemoptysis,  haematemesis,  to  mention  only 
three  of  the  kinds  of  bleeding ;  and  at  the  same  time  direct 
observation  has  convinced  the  medical  attendant  that  there 
is  no  organic  disease  present  to  account  for  the  symptom  which 
ceases  with  the  period. 

Of  the  causes  of  haematemesis  considered  as  due  to  a 
general  condition  of  the  body,  the  only  one  which  is  of  import- 
ance in  relation  to  diseases  of  the  stomach  is  renal  haematemesis. 
It  may  therefore  be  of  value  to  record  a  case  illustrative  of 
this  condition. 

A  man,  aged  thirty-six  years,  came  to  the  hospital  with  a 
history  of  twelve  months'  iUness,  characterised  by  epigastric 
weight  after  food,  relieved  by  vomiting.  Morning  vomitino- 
had  existed  for  over  eighteen  months,  and  was  not  associated  with 
any  more  definite  symptoms  than  weiglit  after  food.  One  week 
before  his  visit  to  the  hospital  he  had  vomited  blood  three 
times,  altogether  about  a  pint.    He  suffered  from  dyspncea  and 
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had  been  wasting  twelve  months.  He  was  very  pale,  with 
slightly  baggy  eyelids,  but  had  no  other  signs  of  oedema.'  The 
appetite  was  good,  the  tongue  was  pale  but  clean,  and  the  bowels 
constipated.  The  pulse  showed  a  slight  increase  of  tension,  and 
the  left  ventricle  was  slightly  enlarged.  On  examination  of  the 
abdomen,  the  stomach  was  found  moderately  distended,  and  there 
was  a  large  area  of  slight  tenderness  over  the  epigastrium  which 
disappeared  after  rest  in  bed.  The  symptoms  which  suggested 
that  this  was  not  a  case  of  gastric  ulcer  simply,  was  the  lono- 
history  of  morning  vomiting  and  of  dyspnoea  without  well- 
marked  symptoms  referable  to  the  stomach,  as  well  as  the 
increased  arterial  tension  ;  and  the  case  was  definitely  recog- 
nised as  one  of  renal  hrematemesis  by  the  examination  of  the 
urine,  which  was  acid,  of  low  specific  gravity  (1014),  and 
contained  from  one-fourth  to  two-fifths  albumin ;  and  by  the 
examination  of  the  eyes,  in  both  of  which  there  were  signs  of 
albuminuric  retinitis  and  haemorrhage,  as  well  as  of  slight 
optic  neuritis. 

Characters  of  Ecematemesis. —  The  chemical  and  micro- 
scopical characteristics  of  the  vomited  matters  in  haematemesis 
have  already  been  discussed  (Chapter  V.,  p.  123).  The  bleeding 
into  the  stomach  may  be  slow  or  rapid ;  but  the  vomiting  of 
the  blood  is  sudden,  and  in  the  majority  of  cases  the  occurrence 
of  bleeding  into  the  organ  is  unsuspected  until  the  blood 
is  seen  in  the  vomit. 

The  cases  which  more  usually  concern  us  are  those  occur- 
ring in  the  course  of  stomach  affections  ;  i.e.  in  mechanical  con- 
gestion, in  acute  or  subacute  catarrh,  in  ulcer  and  m  carcinoma  of 
the  organ.  The  two  commonest  causes  of  profuse  heematemesis 
are  portal  obstruction  (chiefly  cirrhosis  of  the  liver),  and  ulcer 
of  the  stomach.  In  these  cases,  although  only  small  quantities 
of  blood  may  be  vomited,  from  simply  streaks  in  the  vomit  to 
2  or  3  ounces  of  clots,  yet  the  blood  is  frequently  as 
much  as  one  or  two  pints  or  more,  mixed  with  the  stomach 
contents.  The  blood  may  be  a  brightish  red  or  dark  red  and 
in  clots,  or  it  may  be  "  coffee-grounds  "  in  character  if  it  has 
remained  long  in  the  organ.  Eecurrent  haematemesis  in  these 
diseases  is  not  an  imcommon  symptom,  recurrence  after  years 
it  may  be.    The  whole  of  the  blood  is  not  vomited  at  one 
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time,  but  at  intervcals  of  some  hours,  or,  it  may  be,  a  day  or 
two ;  and  iu  these  later  attacks  the  blood  is  frequently  darker 
in  colour  and  may  be  like  coffee-grounds,  owing  to  its  long 
sojourn  in  the  stomach.  In  cancer  profuse  hasmatemesis  may 
occur,  but  as  the  bleeding  is  usually  slow,  the  blood  is  greatly 
altered  and  is  of  the  colour  of  coffee-grounds. 

In  acute  and  subacute  catarrh  slight  htematemesis  is  not 
an  uncommon  symptom;  it  is  rarely  above  2  ounces,  and 
usually  consists  in  a  small  quantity  of  blood  diffused  through 
the  vomit.  In  chronic  cases  of  catarrh  with  dilatation  this 
may  also  be  observed;  and  in  most  cases,  whether  acute  or 
chronic,  the  bleeding  is  due  to  an  erosion  of  the  mucous 
membrane.  The  blood  is  not  much  altered  in  character,  and 
'■'  coffee-grounds  "  vomiting  does  not  occur. 

Symptoms. — The  symptoms  produced  by  bleeding  from  the 
stomach  depend  on  the  amount  of  blood  lost,  and  on  the 
nature  of  the  disease  producing  the  bleeding.  Thus  the 
symptoms  of  the  primary  disease  may  be  so  serious  as  quite  to 
overshadow  those  produced  by  the  haematemesis ;  such,  for 
example,  as  when  this  occurs  in  the  course  of  the  acute  febrile 
diseases  mentioned,  and  of  profound  ansemias,  or  in  the  later 
stages  of  cancer  of  the  stomach.  In  these  cases  haematemesis 
is  only  a  symptom  added  to  a  profound  change  in  the  body 
generally ;  one  indicating  a  loss  of  blood  which  perhaps  the 
patient  cannot  withstand,  but  which  does  not  add  very  materially 
to  the  already  grave  signs  of  illness  shown  by  the  patient. 

On  the  other  hand,  profuse  hsematemesis  occurring  in  the 
course  of  cirrhosis  of  the  liver,  of  chronic  ulcer  of  the  stomach, 
and  of  rupture  of  an  aneurysm  into  the  stomach  produces 
definite  symptoms  ascribable  to  the  bleeding,  and  is  not  in- 
frequently preceded  by  a  drink  debauch,  by  the  partaking  of 
an  indigestible  meal,  or  by  some  sudden  exertion. 

The  patient  feels  suddenly  faint,  or  gradually  becomes 
ftiint  and  pale,  with  a  sense  of  warmth,  sinking,  or  of  actual 
pain  in  the  epigastrium.  This  is  succeeded  by  a  general  sense 
of  coldness  of  the  skin,  which  may  be  moist  with  a  cold  sweat. 
The  pulse  is  increased  in  frequency,  it  is  small  and  compres- 
sible ;  afterwards  it  becomes  more  full  and  bounding,  but  is 
still  compressible.    Vomiting  may  occur  at  any  period  of  the 
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symptoms,  the  vomit  coiitainiug  blood  and  food.  The  patient 
may  suddenly  feel  fah.t  and  vomit  the  blood  immedLC 
the  famtness  n.ay  continue  without  vomiting,  but  with  an 
increase  of  he  general  symptoms,  and  it  is  only  after  a  time  that 
he  vomxted  b food  shows  the  cause  of  the  symptoms.  After 
the  vomiting  the  patient  usually  experiences  some  rehef  to  the 
symptoms,  although  in  other  cases  the  general  condition  is 
serious,  the  patient  lying  partially  coUapsed  in  bed  M-ith  a  verv 
pa  e  drawn  face,  and  a  very  frequent,  small,  and  compressible 
pulse.  These  severe  symptoms  indicate  either  a  continuance 
of  the  bleeding,  or.  they  are  the  effect  of  a  profuse  loss  of  bfood 
m  a  patient  previously  worn  out  with  chronic  illness. 

Blood,  as  pre^dously  stated,  may  be  vomited  once,  twice 
or  even  three  times  in  the  same  attack,  and  there  may  be 
melaena  as  well. 

In  cirrhosis  of  the  liver  as  well  as  in  chronic  ulcer  the 
above^  initial  symptoms  of  hfematemesis  may  be  noted.  In 
chronic  ulcer,  which  more  particularly  concerns  us  here,  after 
the  initial  symptoms  have  passed,  there  is  a  stage  in  the 
majority  of  cases  of  reaction.  While  the  bleeding  has  left  the 
patient  blanched  and  with  bloodless  lips  and  mucous  membranes, 
and  has  somewhat  depressed  the  temperature  of  the  skin  and  of 
the  internal  parts,  the  signs  of  reaction  are  shown  in  the 
recovery  of  the  pulse.  During  the  hemorrhage  and  just 
<afterwards  the  pulse  is  very  frequent,  small  and  compres- 
sible ;  reaction  is  shown  in  the  pulse  becoming  more  full  and 
bounding,  and  eventually  slowing.  The  full,  bounding  pulse  is 
more  frequent  than  usual,  and  it  may  be  some  days  before  it 
becomes  of  normal  frequency.  During  the  stage  of  reaction 
the  patient  not.  infrequently  shows  a  slight  iDink  flush  on  the 
cheeks,  especially  if  there  has  been  fair  health  previously,  and 
the  temperature  of  the  skin  and  internal  parts  rises  sHghtly, 
although  as  a  rule  not  to  a  febrile  extent.  The  reaction  stage 
after  haemorrhage  is  more  marked  in  those  patients  who  are 
least  run  down  by  the  jDrevious  illness.  In  chronic  ulcer, 
however,  after  a  long  period,  often  years,  of  illness,  there  may 
be  no  perceptible  reaction,  and  the  hasmorrhage  may  end  in 
death ;  but  as  a  rule,  hsematemesis  in  ulcer  is  not  immediately 
fatal. 
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The  symptoms  of  slight  lirematemesis  are  trivial,  such  as 
occurs  in  cases  of  catarrh  and  in  capillary  haemorrhage  in  ulcer. 
A  little  faintness,  soon  passing  away,  with  some  epigastric  pain 
or  discomfort,  is  all  that  is  experienced. 

The  physical  examination  in  cases  of  hoematemesis  is  either 
negative  or  shows  the  various  conditions  of  the  stomach  pro- 
ducing the  bleeding,  such  as  ulcer  and  cancer.  In  h£emorrhage 
from  the  stomach  from  whatever  condition  of  the  organ,  there 
is  frequently,  however,  some  diffuse  tenderness,  which  may  not 
have  been  present  before,  as  in  cirrhosis  of  the  liver,  or  which 
may  be  an  aggravation  of  the  previous  tenderness,  as  in  ulcer  and 
catarrh ;  and  in  ulcer  the  localised  tenderness  may  be  situated 
in  a  larger  area  of  slighter  tenderness.  Otherwise  the  stomach 
may  be  found  dilated,  the  liver  enlarged,  a  new  growth  present 
in  the  stomach  or  liver,  or  ascites  may  be  discovered  (see 
Diagnosis). 

Melcena. — Bleeding  from  the  stomach  may  be  shown  by 
htematemesis,  and  blood  in  the  motions  may  be  present  at  the 
same  time.  In  severe  haemorrhage  from  the  stomach,  haema- 
temesis  is  always  present,  but  when  the  bleeding  is  slight  and 
from  a  lesion  near  the  pylorus,  practically  all  the  blood  may 
pass  into  the  duodenum  and  be  voided  as  black  blood  in  the 
motions.  The  causes  of  meleena  are  in  part  the  same  as  those 
of  luematemesis,  i.e.  when  there  is  a  large  amount  of  blood 
present  in  the  stomach  some  is  passed  in  the  motions,  and  thus 
it.  may  occur  when  blood  is  swallowed  and  when  it  has 
been  poured  out  into  the  stomach.  It  may  also  be  due  to 
haemorrhage  from  the  small  intestine,  in  duodenal  ulcer, 
from  new  growth,  and  from  simple  or  from  infective  ulcera- 
tion. In  cases  of  ulceration  of  the  large  gut,  whether  infective 
(dysenteric),  simple  or  malignant,  mel^na  also  occurs.  In 
mela^na  produced  by  blood  from  the  stomach  or  from  the  small 
intestine,  the  faeces  are  of  a  uniformly  dark  chocolate  colour, 
differing  greatly  from  the  coal  black  colour  of  f£ecal  matter 
produced  by  iron  salts,  or  the  metallic  black  colour  given 
by  bismuth.  No  naked-eye  diagnosis  of  meltena  can  be  made 
if  these  drugs  are  being  given ;  but  when  they  are  not  being 
administered  the  colour  of  the  stools  is  quite  characteristic  of 
meleena  (Chapter  V.).    As  regards  symptoms  these  depend  on 
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the  degree  of  hemorrhage.  If  this  is  slow  and  continued  for  a 
long  time  {i.e.  days)  there  is  gradually  increasing  anaemia  and 
weakness  unaccounted  for  by  any  other  condition  present 
m  the  body.  But  this  is  not  a  very  common  occurrence  in 
ulcer  of  the  stomach.  When  melajna  is  present  without 
h£emorrhage,  and  there  are  sudden  symptoms  of  faintness, 
ana3mia,  and  the  other  signs  of  internal  hiDemorrhage  previously 
described,  the  bleeding  is  not  from  the  stomach  but  usually 
from  the  duodenum  or  small  intestine,  as  in  duodenal  ulcer 
(see  Diagnosis  of  Ulcer,  p.  433).  The  diagnosis  of  the  cause 
of  mel£ena  in  chronic  cases  lies  practically  between  gastric 
and  duodenal  ulcer. 

Diagnosis — Hcematemcsis. — In  the  diagnosis  of  htematemesis 
several  points  have  to  be  considered  which  have  been  already 
indicated.    The  points  to  decide  are  : — 

1.  Is  the  stomach  the  seat  of  the  htemorrhacre  ? 

2.  If  the  stomach  is  the  seat  of  hajmorrhage,  what  lesion 
present :  mechanical  congestion,  catarrh,  ulcer,  or  carcinoma  ? 

1.  Is  the  Stomach  the  Scat  of  Hcemorrhagc  ? — On  referring  to 
the  list  of  causes  of  hsematemesis  unassociated  with  htemorrhage 
into  the  stomach  (p.  364),  it  will  be  seen  that  most  of  them 
present  no  difficulty  in  their  recognition.  In  epistaxis  the 
bleeding  from  the  posterior  part  of  the  nose  is  usually  accom- 
panied by  a  flow  of  blood  from  the  nostrils,  and  if  there  is 
no  sign  of  blood  anteriorly,  an  examination  of  the  throat 
demonstrates  the  flow  of  blood  posteriorly.  If,  as  in  some 
cases,  the  vomiting  of  the  swallowed  blood  occurs  some 
time  after  the  epistaxis  has  ceased,  the  history  of  the  nose- 
bleeding  is  usually  clear,  since  hsematemesis  in  these  cases 
iisually  only  occurs  where  there  has  been  a  profuse  loss  of 
blood  from  the  nose.  In  fact  in  many  cases  of  swallowed 
blood  there  is  no  hsematemesis,  because  the  gastric  juice 
partially  digests  the  blood,  and  the  stomach  expels  it  into  the 
duodenum. 

In  the  case  of  the  rupture  of  a  large  artery  (such  as  the 
aorta)  into  the  upper  alimentary  tract,  the  bleeding  is  profuse 
and  fatal.  Some  of  the  cases  may  not  be  seen  during  life, 
and  are  only  cleared  up  by  a  post-mortem  examination. 
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It  is  iu  cases  of  profuse  haemoptysis  that  difficulty  arises 
in  the  diagnosis  of  bleeding  from  the  stomach.  The  difficulty 
arises  partly  from  the  incomplete  account  the  patient  is  able 
to  give  of  either  a  previous  or  the  present  htemorrhage,  and 
partly  from  the  fact  that  in  the  actual  observation  that  a 
large  quantity  of  blood  has  been  brought  up  through  the 
mouth,  it  is  difficult  to  say  whether  the  blood  is  vomited  or 
not,  especially  as  in  cases  of  diseases  of  the  lung,  vomiting 
may  occur  at  the  time  of  hemorrhage,  or  the  blood  in  haemo- 
ptysis may  be  swallowed  or  subsequently  vomited. 
Profuse  hasmoptysis  may  arise — 

1.  From  the  rupture  of  an  aortic  aneurysm  into  a  bronchus 
or  trachea ;  this  is  rapidly  fatal. 

2.  In  pulmonary  tuberculosis — 

(a)  In  the  early  stage  of  the  disease ;  initial  haemoptysis. 
(yQ)  In  the  course  of  the  disease  which  is  progressing. 
(7)  Prom  the  rupture  of  an  aneurysm  of  a  branch  of  the 
pulmonary  artery  in  a  cavity ;  this  is  commonly  fatal. 

The  practical  question  of  diagnosis  therefore  lies  between 
hoemoptysis  in  the  various  stages  of  pulmonary  tuberculosis 
and  hasmateniesis,  and  it  is  decided  in  the  following  ways  :  by 
the  mode  in  which  the  blood  is  brought  up,  by  the  symptoms 
and  physical  signs  present,  and  by  an  examination  of  the 
blood  and  other  matters  which  are  ejected. 

The,  Mode  in  ivhich  the  Blood  is  hrought  up.  In  h^ma- 

temesis  there  is  one  and  only  one  bringing  up  of  blood  this 
may  be  repeated  once  or  twice,  but  at  the  end  no  more  I'jlood 
IS  brought  up.  In  haemoptysis,  the  mode  of  bringing  up  the 
blood  IS  different.  In  the  case  of  rupture  of  an  aneurysm  in  a 
cavity,  the  bleeding  is  usually  fatal ;  when  recovery  from  the 
hfemorrhage  takes  place,  the  blood  is  continued  to  be  brought 
up  m  smaU  quantities  mixed  with  sputum,  and  it  is  brought^'up 
by  coughing.  In  initial  hemoptysis  and  the  hemoptysis  of 
progressmg  pulmonary  tuberculosis,  there  may  be  one  lar^e 
loss  of  blood  at  first,  but  the  cases  are  rare,  and  are  then  not 
commonly  due  to  tuberculosis,  in  which  the  patient  does  not 
for  the  rest  of  the  day,  or  for  the  succeeding  days  cough  up 
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some  blood  mixed  with  expectoration.  Close  questioning  of 
the  patient  will  usually  elicit  this  fact  in  cases  of  hemoptysis. 

Another  aid  in  the  diagnosis  consists  in  the  following:  a 

patient  may  give  the  history  of  a  large  haemorrhage,  which 
is  a  doubtful  hrematemesis  or  haemoptysis,  but  inquiry  will 
usually  bring  out  the.  fact  that  there  have  been  subsequent 
slight  htemorrhages,  in  which  the  blood  was  coughed  up  with 
expectoration,  leading  to  the  diagnosis  of  the  first  hemorrhage 
being  a  hemoptysis  and  not  a  hematemesis.  The  contmued 
coughing  up  of  blood  after  the  initial  hemorrhage,  which  is 
so  characteristic  a  feature  of  hemoptysis,  is  due  to  the  fact 
that  in  pulmonary  tuberculosis  shght  hemorrhage  (capillary) 
continues  after  the  first,  and  also  to  the  peculiarity  of 
structure  of  the  lung,  which  retains  some  of  the  exuded  blood, 
which  is  subsequently  coughed  up  of  a  dark  colour. 

The  symptoms  and  physical  signs  present  may  indicate  the 
source  of  the  blood.  In  bleeding  from  the  stomach  there  is 
the  previous  history  and  the  actual  presence  of  the  stomach 
symptoms  characteristic  of  ulcer.  In  some  cases,  however, 
the  loss  of  blood  is  apparently  the  first  symptom  in  ulcer, 
but  this  is  not  really  the  case,  since  a  close  questioning 
brings  out  a  history  of  symptoms  of  indigestion  of  food  or  of 
localised  gastric  pain  after  food.  Similarly  in  hemoptysis 
there  are  the  previous  symptoms  of  lung  disease,  cough  and 
expectoration,  while  an  examination  of  the  chest  will  reveal 
the  signs  of  disease  of  the  lungs.  In  the  early  hemoptysis  of 
pulmonary  tuberculosis,  physical  signs  may  be  so  doubtful 
that  no  conclusion  can  be  drawn  from  them,  and  there  are 
cases  where  a  single  hemoptysis  has  occurred  and  no  physical 
signs  have  afterwards  been  discovered.  In  these  cases  the 
decision  of  the  existence  of  hemoptysis  must  rest  on  the  other 
grounds  described  and  on  the  presence  or  absence  of  fever  and 
night  sweats.  In  cases  of  hematemesis  due  to  portal  obstruc- 
tion, the  existence  of  ascites,  of  pain  and  tenderness  in  the 
liver  region,  of  slight  enlargement  of  the  liver,  and  the  proof 
of  the  alcoholic  habits  of  the  patient,  are  aids  in  the  diagnosis. 

The  examination  of  the.  ejected  Mood  a^id  other  matters  is  of 
great  importance.  Following  a  profuse  hemoptysis,  there 
may  be  sputum,  stained  with  Ijlood  and  containing  pigment 
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cells  and  tubercle  bacilli,  and  the  inixture  is  alkaline ;  with  a 
hi-ematemesis,  the  blood  is  usually  mixed  with  the  contents  of 
the  stomach,  and  since  bleeding  from  the  stomach  usually 
occurs  after  a  meal,  the  vomit  is  acid,  containing  hydrochloric 
acid  and  the  remains  of  the  meal.  A  naked  eye,  a  micro- 
scopical and  a  chemical  examination  of  the  ejected  blood 
reveals  this  composition  of  the  fluid  and  aids  the  diagnosis 
(Chapter  V.  p.  123). 

2.  If  the  Stomach  is  the  Seat  of  the  Hcemorrhage,  what  Lesion 
is  present  ? — The  decision  of  this  point  rests  almost  solely  on 
the  recognition  of  the  symptoms  peculiar  to  the  lesion  of  the 
stomach.  Where  an  aneurysm  ruptures  into  the  stomach 
death  follows,  and  the  disease  may  have  been  diagnosed 
during  life  by  an  examination  of  the  abdomen.  In  the  case 
of  catarrh,  hsematemesis  is  an  infrequent  symptom,  and  only 
sUght  in  amount;  in  ulcer  a  similar  slight  hsematemesis 
may  occur,  and  the  diagnosis  between  the  two  conditions  is 
made  by  a  reference  to  the  symptoms  peculiar  to  each  (see 
Ulcer,  p.  433).  In  a  profuse  htematemesis  due  to  a  stomach 
lesion,  the  diagnosis  lies  between  ulcer,  mechanical  congestion, 
and  carcinoma.  In  carcinoma,  as  a  rule,  the  diagnosis  is  not 
difficult,  since  the  coffee-grounds  vomiting  is  usually  present 
with  the  signs  characteristic  of  the  disease,  viz.  persistent 
pain,  the  presence  of  a  tumour,  dilatation  of  the  organ  and 
bacterial  fermentation,  with  the  general  symptoms  of  the 
disease.  Between  the  hsematemesis  of  old  ulcer  with  dilated 
stomach  and  that  of  carcinoma,  the  diagnosis  is  often  extremely 
difficult,  and  depends  ahnost  solely  on  the  history  of  the  case. 

The  diagnosis  between  the  hsematemesis  of  portal  obstruc- 
tion and  that  of  ulcer  not  infrequently  presents  difficulties  at 
the  outset.  The  symptoms  and  signs  peculiar  to  each  disease 
must  be  examined.  Thus  in  cirrhosis  of  the  liver  (the 
commonest  cause  of  portal  obstruction),  the  patient  is  usually 
a  male,  addicted  to  alcohol,  and  he  may  show  an  enlarged 
tender  liver,  and  ascites ;  while  in  ulcer  the  patient  is  usually 
a  young  female  with  the  characteristic  localised  pain  after 
food.  But  cases  sometimes  present  great  difficulty,  because 
in  cirrhosis  of  the  liver,  there  is  frequently  indigestion  of  food 
(irritation  or  catarrh)  and  vomiting,  while  in  ulcer  the  localised 
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imin  after  food  may  be  absent  at  the  time  of  examination  and 
the  patient  may  be  a  man  of  middle  age.  In  the  diagnosis  of 
the  occurrence  of  bleeding  from  the  stomach  and  of  the  parti- 
cular lesion  producing  it,  no  one  fact  is  to  be  relied  upon  but 
all  must  be  considered  together. 

Frocjnosis.—lX^^  prognosis  of  bleechng  from  the  stomach 
depends  on  the  amount  of  blood  lost  and  the  nature  and  stage 
of  the  disease  causing  it.  ^ 

Thus  in  catarrh,  the  small  amount  of  blood  lost,  although 
an  important  sign,  does  not  affect  the  patient  profoundly. 
In  cancer  and  ulcer,  on  the  other  hand,  hasmatemesis  may  be  a 
serious  sign.  In  cancer,  the  slow  loss  of  blood  as  shown  by  a 
subsequent  htematemesis  is  one  of  the  factors  which  aid  the 
downward  progress  of  the  patient,  and  it  may  be  the  final 
event  before  death. 

It  is  in  ulcer  where  the  question  of  the  prognosis  is  of 
importance.  Bleeding  from  the  stomach  is  usually  shown  in 
these  cases  by  htematemesis.  Slight  htematemesis  in  the 
course  of  a  case  of  ulcer,  although  in  itself  producmg  but  slight 
effect  on  the  patient,  is  an  indication  for  treatment  directed  to 
prevent  a  further  bleeding. 

In  profuse  hfematemesis,  the  immediate  prognosis  is  as  a 
rule  good,  even  though  the  hfemorrhage  may  be  severe ;  such 
patients  rarely  succumb  immediately  to  it.  But  in  determining 
the  prognosis,  several  conditions  must  be  considered  besides 
the  amount  of  blood  lost,  viz.  the  general  condition  of  the 
patient,  and  the  special  condition  of  the  stomach.  In  cases,  for 
example,  of  old  ulcer,  when  the  patient  is  greatly  wasted,  has 
been  worn  out  with  pain,  and  has  been  capable  of  taking  very 
little  food,  the  occurrence  of  hfematemesis  is  a  serious  symptom 
and  may  lead  to  death.  These  debilitated  patients  cannot 
withstand  the  loss  of  blood. 

On  the  other  hand,  in  the  more  usual  forms  of  hfemate- 
mesis, such  as  occur  in  cases  of  ulcer  in  young  women,  the 
loss  of  blood  has  a  profound  but  not  a  fatal  eifect  on  the 
patient.  It  may  be  weeks  or  months  before  a  complete 
recovery  takes  place,  but  with  care  the  patient  does  get  well. 
The  recovery  from  the  hfemorrhage  is  in  great  part  due  to  the 
measures  of  treatment  adopted. 
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In  the  hcmuatemesis  of  portal  obstruction,  the  immediate 
prognosis  is  also  good,  although  it  may  be  one  of  the  factors 
aiding  the  final  dissolution  of  the  patient.  The  condition  of 
the  stomach  in  all  cases  has  an  influence  on  the  hsematemesis, 
which  is  always  a  more  serious  sign  if  the  organ  is  dilated  and 
unable  to 'contract  than  when  the  muscular  power  is  but  little 
weakened. 

Treatment. — The  treatment  to  be  adopted  in  cases  of 
bleeding  from  the  stomach  is  the  same  as  the  treatment  of 
profuse  htemorrhage  from  other  parts.  The  essential  of  such 
treatment  is  rest — rest  to  the  body,  rest  to  the  stomach  and, 
what  is  not  quite  the  same  thing  to  all  minds  as  rest,  the 
abstention  from  all  active  treatment. 

Immediate  Treatment. — The  patient  is  to  be  kept  in  bed 
and  is  to  remain  quite  quiet  in  the  recumbent  position.  If 
the  bowels  have  not  been  open,  as  soon  as  the  first  effects  of 
the  hsemorrhage  are  past,  an  enema  must  be  given  to  open 
them.  The  visits  of  friends  are  to  be  strictly  ijrohibited  for  a 
time,  only  the  attendants  being  allowed  to  be  present.  All 
food  by  the  mouth  is  to  be  stopped  in  cases  of  ulcer,  only  a 
little  ice  being  allowed  to  relieve  thirst,  and  rectal  feeding  is 
to  be  adopted  (p.  ;-343). 

When  there  is  syncope  or  a  tendency  to  syncope  after  the 
haemorrhage,  this  may  be  treated  either  by  the  application  of 
a  cold  damp  cloth  to  the  temples  or  by  allowing  the  patient 
to  inhale  the  vapour  of  ammonia  or  of  strong  smelling  salts, 
and  by  giving  a  rectal  injection  of  half  an  ounce  of  brandy 
with  half  an  ounce  or  an  ounce  of  warm  water.  If  the 
syncope  is  well  marked  5  or  10  minims  of  ether  may  be 
injected  subcutaneously.  Beyond  this,  however,  no  vigorous 
measures  for  restoring  the  patient  are  to  be  adopted.  The 
administration  of  stimulant  drugs  by  the  mouth  is  not  to 
be  recommended,  and  anything  beyond  gentle  rubbing  of 
the  patient's  hands  and  feet  is  to  be  avoided.  The  feet  and 
legs  are  to  be  kept  in  a  raised  position  by  pillows.  The 
recovery  is  usually  rapid  and  is  indicated  by  returning  con- 
sciousness (if  this  has  been  lost)  and  by  the  condition  of  the 
pulse,  which  becomes  less  frequent  and  more  bounding. 

In  all  cases  of  ulcer  it  has  to  be  considered  whether 
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means  are  to  be  taken  to  stop  the  haemorrhage  or  prevent  its 
recurrence,  or  whetlier  transfusion  is  to  be  performed 

The  rest  of  body  and  rest  to  the  stomach  described  above 
with  the  sucking  of  ice,  are  often  the  only  means  necessary  to 
employ  to  prevent  a  recurrence  of  the  haemorrhage.  But  in 
many  cases  it  is  necessary  to  prescribe  astringents  to  prevent 
a  recurrence  of  the  haemorrhage,  which  would  be  a  serious 
event  for  the  patient,  and  in  those  cases  of  ulcer  where  there 
IS  recurrent  meleena  without  htematemesis  astringents  are 
useful. 

The  astringents  to  be  given  are  three  in  number :  

Acidum  tannicum,  in  doses  of  2  or  5  grains  in  water  or  pill. 
Acidum  gallicum,  iu  doses  of  2  or  5  grains  in  water  or  pill. 
Plurabi  acetas,  iu  doses  of  1  or  2  grains  iu  pill. 

The  administration  of  small  doses  frequently,  every  one, 
two,  or  three  hours,  according  to  the  emergency  of  the  casei 
is  the  best  method  of  giving  the  drugs.  Large  doses  are  apt 
to  cause  vomiting,  which  would  be  highly  injurious  to  the 
patient. 

Transfusion. — In  those  cases  of  profuse  htematemesis 
occurring  in  the  course  of  ulcer  and  in  a  greatly  debilitated 
person,  transfusion  has  always  appeared  to  be  worthy  of  a 
trial.  It  is  to  be  remembered  that  ulcer  of  the  stomach  in  the 
great  majority  of  cases  is  not  a  fatal  disease,  and  that  where 
such  an  event  as  profuse  htemorrhage  occurs,  and  the  patient  is 
likely  to  die  from  the  loss  of  blood,  it  is  evident  that  trans- 
fusion may  save  the  patient's  Hfe,  as  it  undoubtedly  does  in 
some  cases  of  post-partmn  hemorrhage.  Such  cases  fortunately 
do  not  often  occur  in  ulcer. 

The  best  liquid  to  use  for  transfusion  is  a  solution  of 
common  salt  (1  drachm  to  the  pint),  and  the  amount  to  be 
injected  is  from  one  to  two  pints — two  jDints  if  possible.  The 
solution  is  now  prepared  in  convenient  sterile  tubes,  each  of 
which  contains  2  drachms  of  common  salt  dissolved  in  a  little 
water ;  the  point  of  the  tube  is  broken  off,  and  the  liquid 
poured  into  water  (tap-water)  which  has  been  previously  boiled 
and  cooled  to  about  105°  F.,  the  proper  temperature  for  the 
transfusion  liquid. 
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Soon  after  the  hemorrhage,  other  symptoms  may  arise— 
restlessness  and  excitement.  These  occur  after  great  losses  of 
blood,  and  are  to  be  treated  by  the  cautious  administration  of 
sedatives.  One  of  the  best  of  these  is  a  hypodermic  injection 
of  morphine,  2  minims  of  the  injectio  morphina^  hypodermica 
(B.P.)  being  given.  This  injection  is  to  be  repeated  only  m 
rare  instances.  In  other  cases  the  excitement  and  restlessness 
is  well  controUed  by  an  enema  of  chloral  hydrate  (10  grains) 
and  potassium  bromide  (30  grains)  in  2  ounces  of  warm  water. 

Excessive  vomiting  and  retching  occurring  during  a  htema- 
temesis  or  afterwards  is  likely  to  lead  to  a  recurrence  of  the 
hemorrhage.  A  hypodermic  injection  of  morphine  is  the  best 
method  of  treating  this  condition. 

Practically  all  the  remarks  made  regarding  the  treatment  of 
hemorrhage  from  the  stomach  refer  to  cases  of  ulcer.  In 
hematemesis  from  portal  obstruction,  the  loss  of  blood  is 
frequently  not  so  serious  a  sign  as  m  ulcer,  and  is  in  many 
cases  a  relief  to  the  venous  congestion  and  alleviates  the 
symptoms  of  the  patient. 

Svhseqiimt  Treatment  of  Cases  of  Bleeding  in  Ulcer  of  the 
Stomach. — The  objects  in  view  are  to  give  the  stomach  a 
complete  rest,  so  as  to  prevent  the  recurrence  of  hemorrhage, 
and  to  enable  the  ulcer  to  heal ;  also  to  treat  the  anemia  pro- 
duced by  the  bleeding. 

It  is  in  such  cases  that  prolonged  rectal  feeding  is  of  such 
great  benefit  (Chapter  XI.  p.  343) ;  and  this  is  undoubtedly  the 
treatment  to  be  adopted  if  the  patient  can  bear  it.  By  it 
complete  rest  is  given  to  the  stomach,  while  the  strength  of 
the  patient  is  kept  up. 

For  the  treatment  of  the  anemia,  iron  is  to  be  administered. 
It  may  be  given  in  the  nutrient  enemata  in  small  doses  of 
perchloride  or  sulphate  of  iron,  or  it  may  be  cautiously 
administered  by  the  mouth,  when  food  is  again  taken  into  the 
stomach.  The  further  treatment  of  the  case  is  that  of  ulcer 
(see  p.  437). 
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DILATATION  OF  THE  STOMACH  (DILATATIO 
VENTEICULI,  GASTEECTASIA).  CIEEHOSIS 
VEISTTEICULI. 

Dilatation  of  the  Stomach. 

Dilatation  of  the  stomach  is  a  symptom  which,  from  its 
frequent  occurrence  and  special  treatment,  must  be  considered 
separately.  The  essential  cause  of  dilatation  is  a  weakness  of 
the  muscular  coat  of  the  organ,  produced  by  various  causes, 
but  in  addition  to  this  there  is  a  distending  force,  which 
consists  of  the  food  taken  and  the  products  of  bacterial  decom- 
position of  the  food.  These  two  causes  act  together.  In 
some  cases  the  muscular  weakness  is  slight  at  first,  but  the 
distending  force  is  great,  and  vice  versd. 

Causes  of  3Iuscular  Weakness. — These  have  already  been 
considered  in  the  preceding  pages,  but  they  may  be  again 
summarised. 

(a)  The  Stomach  Muscles  may  have  moo^e  toork  to  do  than  they 
can  accomplish. — This  may  arise  either  from  an  excess  of  food 
being  taken  at  one  time,  or  from  an  obstruction  to  the 
passage  of  food  into  the  duodenum,  or  from  duodenal  obstruc- 
tion. Up  to  a  certain  pomt,  hypertrophy  occurs  to  accomplish 
the  extra  work  thrown  on  the  muscles ;  but  this  is  soon 
followed  by  diminished  work,  as  shown  in  increased  dilatation. 
As  in  the  heart,  although  not  to  so  great  an  extent,  dilatation 
precedes  hypertroj)hy ;  dilatation  being  the  condition  which 
hypertrophy  counteracts.    Hypertrophy  of  a  muscle  is,  how- 
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ever  dependent  on  the  state  of  nutrition  of  the  muscle,  so  • 
that' it  is  most  commonly  seen  in  young  muscles,  and  where 
the  distending  force  is  not  great.  In  the  case  of  the  urinary 
bladder  for  example,  when  there  is  a  stricture  of  the  urethra 
impeding  the  emptying  of  the  organ,  this  tends  to  dilate  but 
also  hyp°ertrophies  to  overcome  this  dilatation  and  the  obstruc- 
tion in  front.  The  degree  to  which  hypertrophy  exceeds 
ddatation  depends  on  many  causes,  one  of  which  is  the  age  of 
the  patient;  for,  speaking  generally,  urethral  stricture  m  a 
young  man  tends  to  produce  hypertrophy  of  the  bladder,  while 
prostatic  obstruction  in  an  old  man  tends  to  produce  dilatation. 

In  the  case  of  the  stomach,  dilatation  is  much  more 
frequently  seen  than  hypertrophy,  owing  chiefly  to  the  fact 
that  the  condition  producing  it  is  prolonged,  and  that  the 
distending  force  is  of  varying  intensity,  at  some  times  very 
great,  at  others  less. 

Pyloric  stenosis,  whether  due  to  cancer  or  to  fibroid  con- 
traction, leads  to  hypertrophy  of  the  muscle,  but  also  to 
dilatation,  so  that  in  one  case  there  may  be  cliiefly  hypertrophy, 
in  another  hypertrophy  and  dilatation,  and  in  a  third  dilatation 
without  hypertrophy.  The  conditions  found  are,  indeed,  like 
those  observed  in  the  cases  of  mechanical  obstruction  to  the 
passage  of  the  urine  just  mentioned.  In  pyloric  stenosis  due 
to  cancer,  cases  are  met  with  in  which  there  is  no  dilatation, 
in  which  the  stomach  is  indeed  contracted  (see  Cancer, 
p.  467).  These  are  classed  as  cirrhosis  ventriculi,  and  the 
condition  in  these  is  that  there  is  hypertrophy  of  the  muscular 
coat,  and  in  addition,  infiltration  of  the  walls  of  the  stomach, 
partly  fibroid  and  partly  cancerous.  The  result  is  a  stiff  and 
unyielding  wall  which  cannot  dilate. 

There,  may  he  a  Primary  Weakness  of  the  Muscular  Wall. 
— Examples  of  primary  weakness  of  the  muscular  coat  ai-e  met 
with  in  cases  of  gastric  insufficiency,  where  it  is  due  to  a  general 
condition  of  the  body,  usuaUy  ansemia.  In  all  cases  of  gastritis 
this  primary  weakness  of  the  muscle  is  present  and  is  due  to 
the  inflammatory  condition.  Lastly,  the  nervous  system  may 
be  the  chief  cause  of  the  primary  muscular  weakness.  There 
is  no  doubt,  clinically,  that  some  cases  of  dilatation  are 
mainly  due  to  the  effect  of  the  nervous  system ;  this  may 
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occur  in  cases  of  gastric  insufficiency,  but  it  is  more  obvious 
m  cases  oi  nervous  dyspepsia,  and  in  hysteria  and  neurasthenia. 


It  IS  probable  also  that  in  those  cases  described  as  acute 
di  atation  of  the  stomach,  the  primary  effect  is  a  nervous  one 
actmg  perhaps  in  some  slight  chronic  concUtion  of  the  stomach 


or  in  a  debilitated  patient. 

A  primary  degeneration  of  the  muscle  fibres  leading  to 
muscular  weakness  must  be  considered  as  rare  in  the  produc- 
tion of  dilatation.  It  may  occur  in  phosphorus  poisoning  or 
m  acute  inflammation,  but  is  usually  a  sequel  of  dilatation  and 
not  its  cause. 

The  Distending  Force  in  Lilatcttion.—Thh  is  the  food  which 
IS  either  taken  in  too  great  a  bulk  to  be  manipulated  by  the 
organ,  or  is  delayed  in  the  organ  either  by  simple  muscular 
weakness  or  by  pyloric  obstruction.  The  greatest  distending 
force  IS,  however,  the  accumulation  of  gas,  and  this  continuing 
for  long  periods  tends  to  produce  dUatation  of  the  orgam 
Especially  is  this  so  when  there  is  bacterial  fermentation  of  "the 
food,  and  cases  of  dilated  stomach  are  precisely  those  in  which 
this  most  commonly  occurs.  The  effect  of  unsuitable  food  in 
causing  and  increasing  dilatation  is  well  seen  in  neglected  cases 
of  gastric  insufficiency  and  gastric  catarrh,  such  cases  being 
aggravated  and  prolonged  by  the  eatmg  of  food  which  the 
stomach  is  unable  to  digest  and  manipulate.  By  ordering  a 
suitable  diet,  or  by  the  withdrawal  of  all  food  taken  by  the 
mouth,  the  dilatation  of  the  stomach  is  observed  to  decrease 
greatly,  often  in  the  course  of  two  or  three  days. 

For  practical  purposes,  dilatation  of  the  stomach  is  most 
conveniently  classified  under  two  headings,  obstructive  and 
non-ohstructivc. 

Obstricctive  Dilatation — 

1.  Occurring  in  stenosis  of  the  pylorus,  caused  by  a 
cancerous  new  growth  or  by  fibroid  contraction. 

2.  Occurring  after  the.  cicatrisation  of  a  large  chronic  ulcer 
of  the  pyloric  region. 

3.  Following  pressure  on  the  duodenum  by  a  new  growth 
in  the  peritoneum,  rarely  in  the  pancreas,  or  following  stricture 
of  the  duodenum  caused  by  the  cicatrisation  of  an  ulcer  (rare). 
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4.  Traction  on  the  pylorus  causing  a  partial  stenosis. 
This  occurs  from  the  adhesions  formed  in  chronic  peritonitis. 

5.  Traction  on  the  cardiac  end  of  the  stomach  by  surround- 
ing adhesions  which  may  result  from  a  severe  and  chronic 
left-sided  pleurisy. 

Non-obstriLctive  Dilatation — 

1.  Occurring  as  a  sequel  of  gastric  irritation.  In  these 
cases  the  dilatation  may  at  first  be  well-marked  only  during  the 
digestion  of  a  meal,  the  stomach  ultimately  recovering. 

2.  More  commonly  occurring  in  gastric  insufficiency,  in 
some  cases  of  which  the  muscular  weakness  is  more  marked 
than  the  deficiency  in  gastric  juice. 

4.  Still  more  important  is  the  dilatation  which  is  the  result 
of  subacute  catarrh  and  of  long  continued  chronic  catarrh. 
Whereas  in  gastric  irritation  and  gastric  insufficiency  the 
dilatation  is  only  moderate  in  degree,  in  catarrh  it  may  range 
from  a  moderate  to  a  very  great  degree. 

The  most  common  causes  of  great  dilatation  of  the  stomach 
are  cancer  of  the  pylorus  and  catarrh :  of  moderate  dilatation, 
the  commonest  cause  is  gastric  insufficiency. 

General  Pathological  Condition  present  in  the  Dilated  Stomach. 
— Although  there  are  various  pathological  causes  of  dilatation  of 
the  stomach,  yet  the  condition  is  associated  with  certain  morbid 
changes  which  are  always  to  be  borne  in  mind.  In  the  first 
place,  the  process  of  digestion  is  \eTj  imperfect.  This  is  due 
not  only  to  the  great  motor  weakness,  but  to  the  deficiency  in 
the  secretion  of  the  gastric  juice,  and  to  the  cessation  of 
absorption  by  the  mucous  membrane.  The  secretion  of  pepsin 
and  of  hydrochloric  acid  does  not  completely  cease,  but  the 
hydrochloric  acid  being  deficient,  the  chemical  processes  cease 
after  a  short  period  of  digestion,  and  in  the  liquid  removed 
from  the  stomach  no  free  hydrochloric  acid  may  be  found, 
showing  that  it  has  disappeared.  Again,  the  great  muscular 
weakness  leads  to  delay  of  food  in  the  organ,  and  although 
most  of  the  solid  food  may  be  more  or  less  transformed,  yet 
the  resulting  liquid  is  not  absorbed,  and  contains  peptones 
and  carbohydrates  in  solution.    The  absence  of  hydrochloric 
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acid  at  one  or  other  period  of  digestion,  and  the  delay  of  food 
m  the  organ,  lead  to  the  commonest  result  of  dilatation,  viz. 
bacterial  fermentation  of  the  food. 

In  cases  of  dilatation  of  the  stomach,  where  there  is  no 
stenosis  of  the  pylorus,  this  becomes  patent  and  allows  the 
contents  of  the  duodenum  to  enter  the  stomach;  thus  both 
pancreatic  juice  and  bile  may  enter  the  stomach  in  this  way. 
The  presence  of  bile,  therefore,  in  the  stomach  contents  is  of 
some  importance  in  the  diagnosis  of  these  conditions,  as  ex- 
cluding stenosis  of  the  pylorus.  Gases  may  also  pass  from  the 
small  intestine  into  the  stomach,  and  it  is  probably  in  this 
way  that  marsh  gas  and  sulphuretted  hydrogen  enter  the 
organ,  and  are  eructated  (see  Gases  of  the  Stomach,  p.  9  7). 

Symptoms. — The  symptoms  of  dilatation  are  associated  with 
and  often  obscured  by  those  of  the  disease  producing  it,  but 
there  are  certain  special  signs  which  are  due  to  the  dilatation 
alone,  and  these  will  now  be  considered,  chiefly  as  they  occur 
in  cases  of  great  dilatation. 

As  a  rule  the  symptoms  have  no  direct  reference  to  the 
ingestion  of  food,  although  there  are  exceptions  to  this,  as  in 
the  cases  occurring  in  the  course  of  catarrh  and  of  ulcer.  The 
symptoms  may  come  on  four,  five,  or  six  hours  after  a  meal, 
or  they  may  have  no  reference  to  the  meal  at  all,  the  most 
pronounced  symptoms  occurring  at  intervals  of  twenty-four 
hours,  or  even  two  or  three  days. 

These  symptoms  are  epigastric  distress  and  pain,  vomit- 
ing, gaseous  eructations,  and  reflex  symptoms,  either  pain  or 
those  referable  to  the  heart  and  respiration. 

The  epigastric  distress  and  pain  precede  the  vomiting. 
They  are  not  localised,  but  diffused  all  over  the  stomach  region. 
In  cases  where  the  dilated  stomach  sinks  in  the  abdomen,  the 
distress  is  more  in  the  umbilical  than  in  the  epigastric  region. 
It  is  sometimes  very  severe,  being  accompanied  by  a  hot 
iDurning  sensation,  and  begins  as  a  slight  uneasiness  which 
increases  until  vomiting  relieves.  So  closely  is  tlois  symptom 
associated  with  the  character  of  the  stomach  contents,  that 
patients  after  a  time  excite  vomiting  by  putting  their  fingers 
down  the  throat.  The  epigastric  pain  is  due  in  most  cases  to 
the  irritating  products  of  bacterial  fermentation,  but  in  others, 
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e.rj.  catarrh,  it  is  increased  by  the  inflammatory  condition  of 
the  organ.  '  Nausea,  although  rare,  is  sometimes  present. 

Vomitinff. — The  typical  vomitmg  occurring  in  dilatation  of 
the  stomach  consists  in  the  bringing  up  of  large  quantities  of 
very  acid  fluid  at  long  intervals.  The  fluid  accumulates  in  the 
dilated  stomach  for  twenty-four  or  thirty-six  hours  or  longer 
until  it  is  thrown  up,  and  the  high  acidity  is  due  to  the  pre- 
sence of  the  organic  acids  produced  by  bacterial  fermentation 
When  brought  up,  this  fluid  is  exceedingly  irritating,  produc- 
ing a  hot,  burning  sensation  in  the  chest,  pharynx,  and  mouth, 
and  setting  the  teeth  on  edge. 

The  amount  of  fluid  vomited  varies ;  it  may  be  two,  four, 
or  even  six  pints,  and  it  possesses  the  characteristics  already 
described  (p.  93).  It  may  contain  bile,  and  blood  of  the 
colour  of  "coffee-grounds."  Bile  is  not  constantly  present 
unless  there  is  duodenal  obstruction  beyond  the  entrance  of 
the  common  bile  duct. 

Gaseous  eructations  (flatulence)  in  large  quantities  are  a 
feature  of  dilated  stomach.  The  gas  is  one  of  the  products  of 
bacterial  fermentation,  and  is  of  varying  composition  (p.  97). 
The  chief  component  is  carbonic  acid  (CO2).  Flatulence  is  very 
severe  during  the  accumulation  of  the  liquid  in  the  stomach, 
but  in  some  cases  after  vomiting,  a  large  production  of  gas  takes 
place,  blowing  out  the  stomach,  and  causing  great  distress. 

The  other  symptoms  in  dilatation  of  the  stomach  are  partly 
referred  pain  of  the  character  already  described  as  occurring  in 
functional  disorders  of  digestion,  and  partly  those  symptoms 
which  are  due  to  the  presence  of  a  large  tumour  in  the  abdomen, 
which  affects  the  heart  and  respiration.  These  effects  are  the 
more  marked,  the  more  acute  or  sudden  is  the  dilatation  of 
the  stomach.  Thus  in  those  cases  which  have  been  called  acute 
dilatation,  there  is  great  depression  of  the  body  generally,  and 
great  embarrassment  of  respiration  and  of  the  circulation  of 
the  blood ;  the  former  being  shown  in  dyspnoea  and  the  latter 
in  a  rapid  and  an  irregular  pulse  of  low  tension.  The  stomach 
is  at  this  time  full  of  liquid  and  gas,  and  unless  it  is  emptied 
rapidly,  death  may  ensue  (Hilton  Fagge).  In  chronic  dilatation 
such  severe  symptoms  do  not  occur,  but  an  effect  on  the 
respiration  and  circulation  is  frequently  observed.    Before  the 
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vomiting,  i.e.  when  the  stomach  is  full  of  liquid,  dyspnoea  is 
often  present ;  and  may  be  ascribed  to  the  enlarged  and  heavy 
organ  interfering  mechanically  with  the  action  of  the  dia- 
phragm and  the  expansion  of  the  lungs.  Eapidity  of  the 
pulse,  or  irregularity,  is  also  sometimes  present,  palpitation 
being  a  frequent  symptom  complained  of  by  these  patients. 
This  must  be  mainly  a  reflex  effect  of  the  dilated  organ. 
Eelief  is  given  to  these  symjDtoms  by  removal  of  the  stomach 
contents. 

Effect  on  General  Nutrition. — In  chronic  cases  of  dilatation, 
especially  when  there  is  bacterial  fermentation,  general  wasting 
is  frequently  observed,  and  there  may  be  great  emaciation. 
This  is  seen  in  cases  of  simple  (non-obstructive)  dilatation  as 
well  as  in  the  obstructive  form.  In  simple  dilatation,  it  is 
clue  chiefly  to  the  greatly  diminished  amount  of  food  which  is 
absorbed ;  and  this  is  partly  due  to  the  fact  that  the  patient 
takes  little  food  owing  to  the  distress  it  causes,  but  also  to  the 
fact  that  this  small  amount  of  food  is  imperfectly  digested, 
a  portion  of  it  undergoes  bacterial  fermentation,  and  a  not 
inconsiderable  portion  is  vomited.  In  cases  of  obstructive 
dilatation  these  conditions  are  more  marked ;  hence  the 
wasting  is  greater,  but  it  is  greatly  aided  in  this  case  by 
the  presence  of  a  malignant  growth  not  only  in  the  stomach 
itself,  but  in  the  liver  and  peritoneum. 

The  great  improvement  in  general  nutrition  which  follows 
the  treatment  of  dilated  stomach,  even  in  cancer,  demonstrates 
that  the  wasting  observed  is  largely  clue  to  the  conditions 
present  in  dilatation  of  the  organ. 

Effect  on  the  Intestines. —  As  a  rule  the  bowels  are  ob- 
stinately constipated  in  dilatation  of  the  stomach,  but  they 
may  become  loose  and  offensive  when  there  is  bacterial  decom- 
position along  the  intestinal  tract.  There  may  be  associated 
dilatation  of  the  intestines,  usually  of  the  large  gut,  which  is 
greatly  distended  with  gas ;  in  some  instances  the  small  gut  is 
similarly  distended,  but  the  condition  is  a  passing  one. 

Effect  on  the  Urine. — A  small  quantity  of  urme  is  passed, 
of  high  specific  gravity,  and  containing  often  an  excess  of 
phosphates  and  a  large  quantity  of  ethereal  hydrogen  sul- 
phates (p.  119). 
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Physical  Examination. — The  physiccal  signs  of  dilated 
stomach  are  most  evident  when  the  stomach  contains  a  large 
amount  of  liquid,  or  is  distended  with  gas.  In  some  cases  it 
is  advisable  for  the  purposes  of  diagnosis  to  distend  the  organ 
artificially  with  gas.  This  is  readily  done  by  making  the 
patient  drink  1 5  to  3  0  grains  of  citric  or  tartaric  acid  dissolved 
in  half  a  tumbler  of  water,  and  immediately  afterwards  15  to 
30  grains  of  bicarbonate  of  sodium  dissolved  in  a  similar 
amount  of  water.  The  carbonic  acid  evolved  in  the  stomach 
distends  the  organ,  which  is  thus  easily  examined. 

Infection. — In  moderate  degrees  of  dilatation  there  is  a 
prominence  in  the  lower  epigastric  and  upper  umbilical 
regions,  rounded  and  ill-defined ;  but  when  the  dilatation  is 
great,  the  stomach  sinks  somewhat  and  the  upper  edge  of  the 
prominence  is  sometimes  well-defined  by  a  groove  extending 
from  just  above  the  umbilicus  upwards  and  towards  the  left 
hypochondrium.  This  groove  marks  the  lesser  curvature. 
The  lower  limit  of  the  swelling  is  often  not  so  well-defined, 
gradually  fading  off  into  the  hypogastrium,  but  in  most  cases 
it  is  also  marked  by  a  groove  which  is  situated  transversely 
below  the  umbilicus,  and  midway  between  this  and  the  pubes. 
This  marks  the  greater  curvature.  It  is  not  a  straight  trans- 
verse groove,  but  towards  the  left  lumbar  region  turns  upwards 
to  the  left  hypochondrium. 

When  the  stomach  is  full  of  liquid  or  gas,  or  is  irrritable  as 
in  cases  of  catarrh,  vermicular  action  may  be  seen  as  a  wavy 
motion  along  the  lines  of  the  lesser  and  greater  curvature. 
As  a  rule  when  the  stomach  is  empty,  and  when  there  is  a 
greatly  dilated  flaccid  stomach,  no  vermicular  action  is  seen. 

Palpation  confirms  inspection  in  so  far  that  the  greater 
curvature  is  frequently  to  be  felt  as  an  ill -defined  round 
edge  below  the  umbilicus,  becoming  indistinct  as  it  is  traced 
to  the  right  and  left.  The  sense  of  resistance  varies  over  the 
dilated  organ,  according  to  the  degree  of  distension.  When 
it  is  full  of  gas  there  is  increased  resistance  all  over  the 
organ,  i.e.  in  the  lower  epigastric  and  umbilical  regions ;  and 
the  impression  may  be  given  of  palpating  a  hard  ball.  In 
other  cases  there  is  no  great  increase  of  resistance,  the 
abdomen  being  enlarged,  but  flaccid  everywhere. 
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Ou  mcanipulating  the  stomach  in  cases  of  dilatation  in 
subacute  catarrh,  it  frequently  can  he  made  to  contract,  the 
lower  edge  passing  from  below  the  umbilicus  to  the  level  of 
the  umbilicus  or  even  above  it. 

In  some  cases  the  crecum  and  colon,  when  distended,  can 
be  readily  felt  by  palpation,  the  ctecum  being  very  evident ; 
while  to  the  right  of  the  stomach  is  the  distended  ascending 
colon  and  part  of  the  transverse,  and  below  the  stomach  the 
remaining  part  of  the  transverse  colon. 

Splashing  is  a  sign  to  be  obtained  by  palpation  of  the 
dilated  stomach  when  it  contains  liquid.  It  is  produced  by  a 
sudden  jerk  of  the  hand  placed  flat  over  the  distended  organ. 
It  is  practically  diagnostic  of  the  condition.  It  may  be 
obtained  in  moderate  cases  of  dilatation  when  the  stomach  is 
fasting.  Pulsation  in  the  epigastrium  is  not  infrequently 
present  in  dilatation  of  the  stomach  ;  it  is  not  significant  of 
the  condition,  and  when  the  organ  is  full  of  liquid  in  cases  of 
moderate  dilatation,  a  systolic  epigastric  thrill  may  be  felt. 
It  is  of  no  great  importance  as  a  sign. 

Percussion. — In  not  a  few  cases  the  area  of  the  stomach 
can  be  mapped  out  in  the  abdomen  by  means  of  percussion. 
The  area  so  defined  is  not  a  reliable  indication  of  the  degree  of 
dilatation  of  the  organ,  since  it  is  found  that  this  is  capable  of 
greater  distension  than  diagnosed,  when  it  is  inflated  with 
gas. 

Percussion  over  a  dilated  stomach  usually  gives  a  tympan- 
itic note,  the  characters  of  which  it  is  very  difficult  to  define  in 
words ;  it  is  short,  high-pitched,  and  somewhat  musical  in 
quality.  It  is  sometimes  called  a  "  stomach  "  note,  but  it  is 
often  impossible  to  distinguish  it  from  the  percussion  note  over 
a  distended  colon.  Where  percussion  is  of  value  in  the  recog- 
nition of  dilated  stomach  is  in  those  cases  of  moderate  dilata- 
tion, or  of  dilatation  when  the  organ  does  not  sink  in  the 
abdomen,  and  where  the  cardiac  extremity  pushes  up  the 
diaphragm.  In  this  case  the  stomach  note  is  obtained  in  the 
lower  part  of  the  left  axillary  region,  forwards  to  a  varying 
extent,  backwards  as  far  as  the  posterior  axillary  line,  and 
upwards  as  far  as  the  fourth  rib.  These  signs  are  obtained  in 
cases  of  continued  moderate  dilatation  and  in  those  cases  of 
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gastric  insufficiency  where  a  temporary  dilatation  or  a  temporary 
increase  of  the  dilatation  occurs  an  hour  or  two  after  a  meal. 

In  cases  where  the  cardiac  extremity  is  adherent  to  the 
diaphragm,  and  the  organ  is  dragged  up  by  chronic  disease  of 
the  left  lung  and  pleura,  as  in  some  cases  of  pulmonary  tuber- 
culosis, the  position  of  the  organ  may  be  determined  by  the 
permanence  of  the  stomach  note  in  the  axillary  region  or  just  in 
front  of  it.  It  is  usually  only  a  small  area  over  which  this 
permanent  stomach  note  is  obtained. 

Auscultation  is  of  but  little  value  in  the  recognition  of 
dilated  stomach.  The  splashing  of  fluid  may  be  heard,  and  if 
the  patient  be  given  some  water  (2  or  3  ounces)  to  drink, 
the  liquid  may  be  heard  to  fall  into  the  dilated  stomach  with  a 
characteristic  sound.  This  sign  is  not  obtained  in  the  normal 
organ,  but  is  obtained  in  cases  of  cirrhosis  of  the  stomach  as 
well  as  in  dilatation. 

Other  Aids  to  Examination  of  the  Stomach. — The  presence 
of  dilated  stomach  may  be  detected  by  the  passage  of  a 
moderately  firm  sound,  the  end  of  which  may  be  felt  at  the 
greater  curvature,  at  the  level  of  the  umbilicus  or  below. 
The  degree  of  dilatation  as  well  as  its  actual  presence  may 
be  seen  by  the  amount  of  liquid  which  can  be  poured  into 
the  stomach  through  the  tube  and  regained.  The  ca]3acity  of 
the  normal  stomach  is  from  800  to  1200  cc.  (from  1^  to  2^ 
pints).  In  cases  of  dilated  stomach  three  or  four  pints  of  liquid 
may  be  retained,  and  regained  by  the  aspirator  or  siphon. 

Diagnosis. — -The  diagnosis  of  dilatation  of  the  stomach 
comes  under  two  headings  : — 

1.  As  to  its  existence. 

2.  As  to  its  causation. 

1.  The  existence  of  dilatation  is  to  be  determined  by  the 
symptoms  and  method  of  examination  just  discussed.  The 
symptoms  which  point  to  dilatation  are  the  character  of  the 
vomiting  and  of  the  vomited  matters.  The  periodic  vomiting 
of  large,  often  enormous,  quantities  of  chiefly  fluid  matter  with 
a  few  floccuK  of  undigested  food,  and  containing  a  large 
percentage  of  organic  acids,  as  well  as  yeast  and  sarcina  is 
diagnostic  of  dilatation.    The  signs  of  bacterial  fermentation 
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may  be  wanting  at  the  period  of  first  examination;  but  the 
quantity  of  the  liquid  vomited  serves  as  a  sure  guide  to 
diagnosis. 

The  patient  may  be  seen  when  the  vomiting  has  lessened 
or  even  ceased ;  but  the  history  of  the  vomiting  is  usually 
however,  quite  clear,  and  a  physical  examination  will  render 
the  diagnosis  easy  in  most  cases. 

In  moderate  cases  of  dilatation  percussion  is  a  great  aid  to 
diagnosis,  especially  in  the  extension  of  the  stomach  note  into 
the  axillary  region.  This  sign  may  be  supplemented  by  arti- 
ficial inflation  of  the  stomach  in  the  manner  described. 

In  cases  of  great  dilatation  the  physical  signs  observed 
may  render  the  diagnosis  obvious,  but  they  are  supplemented 
with  advantage  by  artificial  inflation  and  by  washing  out  the 
organ,  an  examination  of  the  washings  for  organic  acids,  bac- 
teria, and  sarcina  being  made. 

2.  The  diagnosis  of  the  causation  of  dilatation  of  the 
stomach  often  presents  great  difficulties. 

When  it  occurs  after  long  continued  gastric  irritation,  or  in 
gastric  insufficiency  and  catarrh,  the  diagnosis  is  to  be  deter- 
mined on  the  lines  previously  laid  down  (p.  262.).  These  are 
usually  cases  of  moderate  dilatation.  In  cases  of  great  dilata- 
tion the  diagnosis  rests  between  the  presence  of  malignant  or 
non-malignant  disease ;  and  the  question  must  always  arise  in 
one's  mind,  Is  the  disease  cancer  or  not  ?  There  are  cases  where 
the  diagnosis  is  comparatively  easy,  where  there  is  a  tumour 
of  the  pylorus,  and  the  well-marked  symptoms  of  malignant 
disease,  wasting  and  anasmia.  But  in  the  absence  of  a  tumour 
the  diagnosis  is  not  so  simple.  In  cases  of  subacute  catarrh,  as 
a  rule,  there  is  no  difficulty  ;  the  history  of  the  illness,  and  the 
presence  of  mucus  in  the  vomit  and  the  stools  making  the  case 
clear.  When,  however,  there  is  great  dilatation  of  the  organ 
without  catarrh  and  no  tumour  is  present,  the  case  may  be  one 
of  malignant  disease  or  of  simple  dilatation.  In  such  cases  the 
various  facts  hereafter  discussed  as  characteristic  of  malignant 
disease  must  be  taken  into  consideration  (p.  473).  In  many 
cases  no  diagnosis  is  possible  until  some  time  has  elapsed. 

Prognosis. — The  prognosis  in  dilatation  depends  on  the 
cause  of  the  condition.    In  cases  of  moderate  dilatation  the 
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prognosis  is  the  same  as  the  condition  producing  it— gastric 
iiisiifficiency  or  catarrh.  In  cases  of  dilatation  in  subacute 
catarrh,  the  prognosis  is  as  a  rule  good ;  with  prolonged  treat- 
ment such  patients  recover  to  a  very  great  extent.  In  great 
chlatation,  whether  simple  or  malignant,  the  condition  is  greatly 
improved  by  treatment.  In  simple  dilatation,  although  com- 
plete recovery  of  stomach  function  may  not  occur,  the  patient 
with  care  may  recover  sufficiently  to  lead  a  useful  existence, 
although  death  does  occur  in  some  cases  from  exhaustion. 
In  mahgnant  disease  no  recovery  is  possible,  but  patients 
improve  greatly  under  appropriate  treatment,  i.e.  treatment 
apphed  to  the  relief  of  the  dilatation. 

Treatment. — The  treatment  of  moderate  dilatation  of  the 
stomach  is  the  treatment  of  gastric  insufficiency  and  of  catarrh, 
but  in  these  cases,  besides  the  special  treatment  of  the  disorders, 
medicinally  and  by  diet,  general  hygienic  treatment  and 
massage  (Chapter.  XII.)  are  of  great  value.  Washing  out  the 
stomach  is  in  these  cases  an  emergency,  and  is  not  to  be 
recommended  for  continued  use. 

In  great  dilatation  in  subacute  catarrh  washing  out  the 
stomach  is  as  a  rule  contraindicated,  and  the  patient  is  to  be 
treated  as  previously  directed  (p.  249). 

When  there  is  great  dilatation  with  bacterial  fermentation, 
a  daily  washing  out  of  the  organ  is  the  best  treatment 
(Chapter  XII.),  and  preferably  by  an  antiseptic  solution.  Under 
this  treatment  the  patient  greatly  improves,  and  the  dilatation 
becomes  less,  even  when  there  is  pyloric  obstruction.  Anti- 
fermentative  remedies  may  also  be  given,  and  they  are  impera- 
tive in  those  cases  where  the  passage  of  the  stomach  tube 
causes  great  distress.  The  daily  washing  out  with  the  adminis- 
tration of  antifermentatives  cures  the  bacterial  fermentation ; 
and  the  great  distress  of  the  patient  is  thus  relieved. 

Massage,  both  local  and  general,  and  electricity  are  of  some 
service,  but  only  in  combination  with  the  above  treatment. 

Z)w^.— See  Chapter  XL  p.  347. 

For  a  further  consideration  of  dilatation  caused  by  fibroid 
stricture  of  the  pylorus,  see  p.  441,  and  of  that  caused  by 
cancer,  p.  467. 
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ClKEHOSIS  YENTIilCULI  (PlASTIS  LiNITIS,  BrINTON). 

Definition.— K  chronic  inflammatiou  of  the  walls  of  the 
stomach,  associated  with  hypertrophy  of  the  muscular  coat 
usuaUy  mvolvmg  the  whole  organ  and  producing  contraction  ' 

The  et%ology  of  this  affection  is  somewhat  obscure  It 
occurs  usually  in  men  and  in  youth  or  middle  age  ;  but  women 


Fio.  33.— Cirrhosis  ventriculi.  J  natural  size.  Tlie  stomach  is  shaped  like  a  leathern  bottle. 
The  cardia  is  to  the  right  and  the  pylorus  to  the  left.  The  walls  of  the  organ  are  greatly 
thickened,  especially  near  the  pylorus  :  the  thickening  is  due  to  hypertrojihy  of  the  muscle, 
to  fibrosis  and  to  the  presence  of  nodules  of  sarcoma.  Some  enlarged  and  sarcomatous  glands 
are  seen  above  the  lesser  curvature,  and  there  is  gi'eat  thickening  round  the  duodenum. 
The  oesophagus  is  normal.  From  a  case  of  sarcoma  of  the  retro-peritoneal  glands  in  a  young 
woman. 

are  not  exempt.  It  may  be  primary,  or  secondary  to  surround- 
ing inflammation.  According  to  Brinton,  many  of  the  subjects 
of  cirrhosis  ventriculi  have  been  "  either  drunkards  or  dram- 
drinkers." 

Morhicl  Anatomy  and  Pathology. — As  the  result  of  chronic 
catarrh  a  cirrhosis  of  the  mucous  membrane  was  described 
(Chapter  VIII.), but  this  is  a  different  condition  to  what  is  termed 
cirrhosis  ventriculi,  inasmuch  as  in  chronic  catarrh  the  fibroid 
chanfe  is  limited  to  the  mucous  membrane  and  does  not  involve 
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Fio.  34.— Microscopical  section  of  tlie  luiil-region  of  Uie  stomacli  represented  in  Fig.  33.  From 
a  photograph,  x  18.  The  great  tliiclcening  of  the  wall  is  seen  to  be  due  to  three  changes  : 
(1)  the  great  increase  of  fibrous  tissue  in  tlie  submucous  and  subserous  coats  ;  (2)  the 
hypertrophy  of  tlie  muscular  coat  and  of  the  muscularis  mucosa; ;  (3)  the  presence  of 
nodules  of  sarcoma  in  the  subserous  and  submucous  coats,  and  to  a  less  extent  in  the 
mucous.  These  are  represented  by  tlie  darker  shadings  in  the  figure.  From  a  preparation 
hardened  in  alcohol  and  stained  with  Ingwood. 


organ  will  be  evident  on  looking  at  the  accompanying  figure 
(Fig.  33).    The  organ  is  pale,  almost  bloodless,  contracted,  stiff. 
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witli  walls  greatly  thickened  throughout,  and  on  being  opened 
does  not  collapse  like  an  ordinary  stomach,  but  remains  rigid. 
It  has  lost  its  normal  shape,  the  cardiac  pouch  having  nearly 
disappeared,  so  that  it  approaches  to  the  tubular  form  of  a 
simple  stomach,  or,  as  is  sometimes  said,  it  is  like  a  leathern 
bottle.  The  mucous  membrane  to  the  naked  eye  is  thrown 
into  longitudinal  folds,  and  is  bunched  up  in  parts  owing  to  the 
fact  that  it  is  less  affected  than  the  other  coats  of  the  organ 
by  the  fibroid  change.  The  capacity  of  the  stomach  is  greatly 
reduced ;  it  may  be  as  little  as  4  ounces  in  extreme  cases. 

The  microscopical  examination,  which  is  seen  in  the 
accompanying  figure  (Fig.  34),  shows  the  nature  of  the  change 
in  the  stomach  walls. 

It  is  noticed  that  the  subserous  connective  tissue  and 
the  connective  tissue  of  the  submucous  coat  are  greatly 
increased,  causing  part  of  the  great  thickening  of  the  stomach 
wall.  The  vessels  in  the  submucous  coat  are  thickened,  their 
fibrous  coat  being  increased  and  the  lumen  greatly  diminished. 

The  muscular  coats  are  greatly  hypertrophied.  The 
muscularis  mucosae  is  three  or  four  times  its  normal  thickness. 
The  outer  muscular  coating  is  also  greatly  hypertrophied,  and 
the  connective  tissue  and  septa  are  increased  in  thickness. 
It  is  noticeable  that  five-sixths  of  this  hypertrophy  is  due  to 
the  increase  of  the  circular  muscle  fibres,  the  outer  longitudinal 
layer  being  but  slightly  affected. 

The  mucous  membrane  is  the  coat  least  affected.  It 
shows  but  little  fibrosis ;  it  is  still  covered  with  epithelium, 
and  the  gland  cells  present  in  many  parts  a  normal  appearance. 

This  description  serves  as  a  type  of  all  cases  of  cirrhosis. 
The  disease,  however,  varies  in  degree  as  regards  the  amount 
of  fibrosis  and  the  extent  of  hypertrophy  of  the  muscular  coat. 

The  causes  of  such  a  chronic  inflammation  with  hypertrophy 
are  difficult  to  determine.  This  is  especially  so  in  the  primary 
cases  in  which  there  is  no  other  disease  present.  The  inflamma- 
tory process  in  this  case  may  be  supposed  to  be  initiated  by  some 
irritant  taken  into  the  stomach,  which  produces  an  acute 
inflammation  affecting  all  the  coats  and  becoming  chronic. 
Such  acute  diffuse  inflammations  of  the  stomach  occur  in  cases 
of  poisoning,  and  occasionally  in  the  course  of  an  infective 
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disease.  The  inflammation  may  be  kept  up  by  the  food  which 
is  taken.  This  is  only,  however,  a  theoretical  explanation  of 
these  primary  cases;  but  little  is  really  known  of  their 
causation.^  The  hypertrophy  which  occurs  in  such  cases  is 
explained  by  the  increasing  rigidity  of  the  stomach  walls, 
which  causes  a  mechanical  difficulty  in  the  expulsion  of  the 
contents. 

A  second  class  of  cases  of  cirrhosis  ventriculi  occurs  in 
which  the  explanation  of  the  occurrence  of  the  condition  is 
evident.  Thus  it  is  found  in  some  cases  of  chronic  peritoneal 
inflammation  of  the  upper  part  of  the  abdomen,  affecting  the 
liver,  stomach,  and  spleen.  This  chronic  peritonitis  may  be 
either  simple  or  malignant.  In  the  case  described  above, 
the  origin  of  the  inflammatory  change  in  the  stomach  was 
obvious  from  the  thickening  of  the  peritoneum  by  fibrous  tissue 
and  by  nodules  of  sarcoma,  especially  round  the  stomach  and 
diiodenum  :  this  had  caused  a  narrowing  of  the  duodenum, 
which  in  part  accounted  for  the  hypertrophy  of  the  muscularis 
of  the  stomach ;  only  in  part,  however,  since  the  rigidity  of  the 
stomach  wall  would  also  cause  hypertrophy.  Although  in  this 
case  there  were  a  few  nodules  of  sarcoma  in  the  stomach  wall, 
which  had  evidently  spread  from  the  peritoneum,  the  condition 
is  different  from  the  diffuse  form  of  carcinoma  ventriculi,  in 
which  there  is  cancerous  infiltration  spreading  through  the 
coats  of  the  stomach  from  the  pylorus.  In  some  cases  of 
cancer  of  the  pylorus  there  is  a  diffuse  fibrosis  with  hyper- 
trophy of  the  stomach  (see  Cancer,  Chapter  XVI.). 

The  chronic  inflammation  in  the  upper  part  of  the  abdomen 
may  be  non-malignant,  due  to  an  old  peritonitis  (usually  tuber- 
cular), or  to  inflammation  set  up  by  a  benign  tumour  (hydatid) 
of  the  liver. 

Symptoms. — Cirrhosis  ventriculi  has  been  frequently  only 
discovered  post-mortem,  so  that  it  may  give  rise  to  but  few 
symptoms  during  life.     On  the  other  hand,  it  is  sometunes 

^  Cirrhosis  ventriculi  can  only  rarely  be  a  primary  disease  :  it  is  difficnlt  to 
see  how  the  extensive  fibrosis  that  occurs  can  result  from  any  ordinary  irritant 
(such  as  food)  taken  into  the  stomach.  In  some  cases  diffuse  carcinoma  has  been 
mistaken  for  cirrhosis  ventriciili.  Thus  the  two  specimens  shown  in  Figs.  53  and 
54  were  catalogued  in  the  Museum  as  "Chronic  Gastritis";  microscopically, 
however,  they  are  both  cancer. 
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associated  with  severe  epigastric  pain,  vomiting  and  slia],t 
ha^matemesis  occurring  in  relation  to  the  ingestion  of  fo°od 
There  may  be  anorexia. 

The  functions  of  the  stomach  are  greatly  diminished,  and 
the  organ  cannot  be  inflated. 

The  physical  signs  are  the  same  as  those  of  diffuse  cancer 
of  the  stomach  (see  Chapter  XVI.  p.  482).  General  dropsy 
may  occur. 

Diagnosis. — Inasmuch  as  the  symptoms  and  physical  signs 
of  simple  and  malignant  cirrhosis  ventriculi  do  not  materially 
differ,  the  diagnosis  is  mainly  directed  to  discover  whether  the 
disease  is  malignant  or  not.  The  only  point  which  is  of  aid  in 
this  direction  is  the  duration  of  the  presence  of  the  oblong 
epigastric  tumour.  In  simple  cirrhosis  ventriculi  the  trmiour 
may  be  observed  during  ten  or  fifteen  years  (Brinton). 

Treatment  is  that  of  permanent  gastric  insufficiency 
(Chapter.  XI.)  and  of  cancer  (Chapter.  XVL). 


CHAPTEK  XV. 


ULCEE  OF  THE  STOMACH,  ACUTE  AND  CHKONIC. 

Ulcics  Ventriculi  Botundum,  Perforans,  Corrosivum,  Fepticum, 
Roclens :  Ulcus  e  Digestione  :  Ulcus  Fepticum. 

Definition  and  Varieties. 

Ulcer  of  the  stomach  is  a  disease  in  which,  over  an  area  of 
varying  size,  there  is  a  destruction  of  the  walls  of  the  organ, 
tending  to  involve  all  the  coats  of  the  organ,  so  that  an  open 
sore  is  left.  It  exists  in  two  forms  :  the  ctcute,  in  which  the 
rapid  formation  of  the  ulcer  gives  it  the  appearance  of  being 
punched  out  of  the  stomach  walls ;  the  chronic,  in  which  the 
edges  and  base  of  the  ulcer  are  shelving,  so  that  it  is  funnel- 
shaped.  Both  lead  to  haemorrhage  and  tend  towards  perfora- 
tion of  the  organ,  and  the  extrusion  of  its  contents  into  the 
peritoneal  cavity.  The  chronic  tends  to  heal,  producing  a 
cicatrix  which  frequently  causes  deformity  of  the  organ :  the 
acute  may  heal,  but  rarely  leads  to  deformity. 

By  the  definition  erosions  of  the  mucous  membrane  are 
excluded ;  they  are  superficial,  and  on  healing  leave  a  smooth 
scar  which  does  not  lead  to  deformity  of  the  organ. 

Varieties. — The  two  chief  forms  are  the  acute  perfora- 
ting ulcer  and  the  chronic  ulcer.  The  only  other  disease  of 
the  intestinal  tract  which  is  related  to  gastric  ulcer  both 
pathologically  and  chnically  is  ulcer  of  the  duodenum,  which 
may  also  be  acute  or  chronic. 


398 


ULCER  OF  THE  STOMACH. 


Etiology. 

The  pathological  factors  producmg  ulcer  of  the  stomach 
are,  as  will  be  shown,  probably  numerous,  and  although  the 
result  as  regards  the  formation  of  an  ulcer  may  be  the  same 
yet  this  fact  must  be  borne  in  mind  in  considermg  the  etioloW 
of  the  disease.  °^ 

^/7e.— Ulcer  of  the  stomach  may  clinically  be  divided 
into  the  ulcer  of  young  adults  and  the  ulcer  of  middle  age. 
Between  the  ages  of  fifteen  and  thirty  years,  it  is  most  com- 
monly found.  In  226  cases  of  ulcer  and  cicatrices,  collected 
from  post-mortem  examinations  by  Dr.  Brinton,  the  following 
results  as  regards  the  incidence  of  age  were  obtained  :  


Between   0  and  20  years .  .  20  cases. 

M       20   „  30     „    .  .  45  „ 

30   „  40     „    .  .  39  „ 

40   „  50         .  .  38 


Between  50  and  60  years  .  .  32  cases. 

60   „  70  '       .  .  32  ,, 

70       80     „    .  .  15  „ 
80   „  90  . 


These  figures,  however,  by  no  means  show  the  great 
frequency  of  cases  of  gastric  ulcer  in  early  adult  life.  In 
infancy  and  childhood,  ulcer  is  rare ;  it  is  not  tiU  puberty  is 
past  that  it  becomes  a  frequent  disease.  In  old  age,  again,  it 
is  a  rare  disease,  the  tendency  to  the  formation  of  ulcer 
appearing  to  cease  soon  after  middle  age.  Post-mortem 
statistics  cannot  be  taken  as  an  accurate  means  of  deciding 
the  age-frequency  of  ulcer,  since  it  is  impossible  to  tell  the 
exact  duration  of  the  disease  from  an  examination  of  the  ulcer. 
Thus  a  person  may  die  in  middle  age  of  an  ulcer  contracted 
during  early  adult  life,  or  in  old  age  from  an  ulcer  formed  in 
middle  age.  More  accurate  statistics  are  obtained  by  com- 
paring the  age -frequency  with  the  duration  of  symptoms, 
although  even  this  method  is  not  strictly  accurate,  since  not  a 
few  cases,  especially  in  middle  life,  are  "  latent "  in  regard  to 
the  symptoms  produced.  In  l7l  cases  collected  from  the 
records  of  University  College  Hospital,  in  all  of  which  the 
presence  of  ulcer  was  undoubted  from  the  symptoms,  the 
age-incidence  was  as  follows  : — 


Between  0  and  20  years  .    .  15  cases. 
„     20  ,,   30         .    .  75 
..     30   „   40         .    .  38  „ 


Between  40  and  50  years  .    .  25  cases. 

M     50   ,,   60         .    .  14 
Over  60  years  4  ,, 
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These  figures  give  a  more  correct  estimate  of  the  age-incidence  of 
ulcer  than  those  of  Brinton,  since  the  duration  of  the  symptoms 
was  known  and  was  taken  into  account  in  their  compilation. 

g^x. — Gastric  ulcer  is  from  three  to  five  times  as  frequent 
in  women  as  in  men.  Of  the  17 1  cases  occurring  at  Univer- 
sity College  Hospital,  144  occurred  in  women  and  27  in  men  : 
a  proportion  of  5-3  to  1.  A  comparison  of  the  ages  at  which 
the  disease  occurred  in  the  two  sexes  shows  that  it  is  commonest 
in  young  women  under  the  age  of  thirty,  and  that  in  men  the 
tendency  to  nicer  increases  towards  middle  age. 


The  Age-incidence  in  Sex  of  Ulcer. 


Women 
Men  . 

0-20  yrs. 

20-30  yrs. 

30-40  yrs. 

40-50  yrs. 

50-60  yrs. 

Over  60  yi'S. 

Total. 

14  cases 
1  „ 

70  cases 
5 

32  cases 
6  „ 

15  cases 
10  „ 

10  cases 
4  „ 

3  cases 
1  „ 

144 
27 

Its  frequency  in  women  cannot  be  clearly  explained,  but  it  is 
frequently  associated  with  chlorosis  (see  pp.  400  and  409). 

Occupation  appears  to  have  but  little  influence  in  the 
production  of  gastric  nicer.  It  is  said  by  some  to  be  more 
common  in  the  working  classes  than  in  the  well-to-do.  This 
is  a  difficult  point  to  determine,  but  the  difference  in  the  diet  of 
the  two  classes  may  have  some  influence  in  its  production.  The 
large  excess  of  vegetable  food  in  the  diet  of  the  working  class 
may  be  one  of  the  factors  in  the  causation  of  the  ulcer,  although 
it  is  not  a  point  on  which  definite  statements  can  be  made. 

Belation  to  other  Diseases. — Ulcer  of  the  stomach  may 
exist  by  itself,  and  be  the  sole  organic  disease  present  during 
life  or  found  at  death.  This  is  not  only  so  in  middle  age, 
from  forty  to  fifty  years,  but  is  also  the  case  in  young  adults. 
On  the  other  hand,  it  is  frequently  associated  with  other 
diseases,  which  may  of  themselves  be  fatal  or  may  be  actively 
progressing  at  the  time  of  death. 

In  some  of  the  diseases  with  which  ulcer  is  associated,  but 
little  connection  can  be  traced  between  the  stomach  condition 
and  the  general  disease.  Thus  ague  and  syphilis  have  been 
supposed  to  have  some  relation  to  gastric  ulcer,  but  the  con- 
nection between  these  two  conditions  and  gastric  ulcer  must 
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be  a  very  remote  one.  They  are  both  diseases,  however,  which, 
if  of  long  standing,  produce  antemia  and  a  general  lowering  of 
resistance  to  disease,  a  condition  which  predisposes  to  infection, 
and  may,  as  will  be  hereafter  discussed,  in  some  cases  possibly 
lead  to  ulcer. 

Tulermlosis  is  another  disease  which  is  more  commonly 
associated  with  ulcer  of  the  stomach  than  either  ague  or 
syphilis.  In  a  certain  number  of  cases  of  pulmonary  tuber- 
culosis, simple  gastric  ulcer  is  found ;  a  tubercular  ulcer  of  the 
stomach  being  of  great  rarity,  and  only  occurring  in  advanced 
tuberculosis.  The  frequency  with  which  gastric  ulcer  is 
associated  with  pulmonary  tuberculosis  does  not  warrant  the 
conclusion  that  this  disease  predisposes  to  any  great  extent  to 
the  formation  of  an  ulcer  in  the  stomach.  Tuberculosis  is  not 
present  in  cases  of  gastric  ulcer  in  a  greater  proportion  than 
the  average  incidence  in  individuals  generally  (Brinton).  The 
conditions  in  tuberculosis  which  may  be  said  to  predispose 
to  gastric  ulcer  are  the  ansemia,  which  is  the  result  of  the 
disease,  and  the  stomach  changes  which  frequently  accompany 
the  disease.  How  far  these  stomach  changes  favour  the 
production  of  ulcer  will  be  discussed  under  the  heading  of 
pathology  (p.  409). 

In  2^ortal  obstruction  and  in  cardiac  disease  causing  em- 
barrassment to  the  circulation  in  the  right  side  of  the  heart, 
ulcer  of  the  stomach  is  sometimes  observed.  These  diseases 
have  been  considered  as  directly  concerned  in  the  production 
of  ulcer,  since  in  both  there  is  mechanical  congestion  of  the 
stomach  which  may  be  attended  by  local  accidents  (haemor- 
rhage, thrombosis)  directly  leading  to  the  formation  of  an 
ulcer.  How  far  this  is  true,  it  is  impossible  to  say.  Ulcer  of 
the  stomach  is  not  specially  frequent  in  these  diseases,  although 
both  portal  obstruction  and  mitral  valvular  disease  have  a  great 
effect  on  the  ulcer  when  this  has  already  been  formed,  owing  to 
the  presence  of  mechanical  congestion  of  the  organ. 

With  chronic  renal  disease,  ulcer  may  be  associated,  but 
there  is  no  evident  connection  between  the  two  diseases. 

With  the  chlorosis  of  young  women,  ulcer  appears  to  have 
more  than  a  fortuitous  connection.  The  larger  proportion  of 
cases  in  young  adults  occur  in  women  who  are  the  subject  of 
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chlorosis  and  have  exhibited  one  or  more  exacerbations  of  the 
disease.  When  an  ulcer  is  actually  present,  the  symptoms  of 
chlorosis  may  be  very  marked,  or  there  may  be  a  history  of  an 
attack  of  chlorosis  one  year  or  more  previously,  the  symptoms 
of  ulcer  developing  subsequently.  Thus  the  development  of 
a  gastric  ulcer  does  not  appear  to  have  any  immediate  connec- 
tion with  the  acme  of  the  symptoms  of  chlorosis.  But  even  in 
those  cases  where  there  is  a  history  of  chlorosis  with  recovery, 
the  anaemia  is  not  completely  absent ;  amenorrhoea,  some 
dyspnoea,  and  the  physical  signs  of  the  condition  (venous 
hum  and  a  haemic  murmur)  being  present.  Indeed,  whether 
there  are  symptoms  of  chlorosis  or  not,  an  examination  will 
usually  reveal  some  signs  of  anaemia,  which  may,  in  some  cases, 
be  due  to  an  antecedent  haematemesis. 

Chlorosis  and  gastric  ulcer  thus  evidently  are  intimately 
connected,  and  their  association  partly  explains  the  greater 
frequency  of  gastric  ulcer  in  women  than  in  men,  for  chlorosis 
is  a  disease  of  women. 

The  condition  in  chlorosis  is  one  of  impoverishment  of  the 
blood  (diminution  in  the  amount  of  haemoglobin  and  of  red 
corpuscles),  and  also  of  altered  relation  between  the  arteries 
and  the  tissues,  the  vessels  being  smaller  than  is  requisite  for 
the  needs  of  the  tissues  (Virchow).    (See  Pathology,  p.  409.) 

The  condition  of  amenorrhoea  has  been  supposed  to  have 
some  relation  to  the  formation  of  gastric  ulcer.  But  little 
need  be  said  on  this  point.  Amenorrhoea  is  a  symptom  either 
of  a  local  condition  (disease  in  the  pelvis),  or  of  some  general 
disease.  Patients  with  gastric  ulcer  not  infrequently  suffer  from 
amenorrhoea,  but  as  a  rule  this  is  due  to  the  coexisting  chlorosis, 
or  it  may  be  a  temporary  conolition  due  to  an  antecedent  haemor- 
rhage. Similarly  the  puerperal  state  has  been  considered  as 
specially  predisposing  to  gastric  ulcer  ;  but  as  regards  the 
normal  puerperal  state  no  facts  of  any  value  are  forthcoming. 

Pycemia  and  Septicaemia. — In  a  certain  number  of  cases  of 
pyaemia  and  of  septicaemia,  but  chiefly  the  former,  gastric  or 
duodenal  ulcers  are  found.  These  may  be  of  the  chronic 
variety,  which  cannot  be  said  to  have  any  direct  relation  to  the 
acute  disease  present.  But  they  are  more  frequently  of  the 
acute  variety,  and  multiple  ;  two  or  three  being  present.  These 
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acute  ulcers  have  a  direct  relation  to  the  pytemia  or  septicsemia, 
and  are  in  all  probability  produced  by  septic  emboHsm. 

Burns. — In  rare  instances  burns  are  associated  with  acute 
ulceration  of  the  stomach  as  well  as  of  the  duodenum,  and  the 
explanation  of  their  occurrence  is  probably  the  same  as  that  in 
septic  conditions.  When  an  ulcer  of  the  stomach  is  associated 
with  a  burn  the  duodenum  is  ahnost  invariably  ulcerated  as 
well  (see  Duodenal  Ulcer,  p.  456). 

Brinton  attributed  great  importance  to  "  old  age,  privation, 
fatigue,  mental  anxiety,  and  intemperance  "  in  the  causation  of 
ulcer,  but  with  the  exception  of  old  age,  the  connection 
between  ulcer  of  the  stomach  and  these  conditions  must  be 
considered  as  very  distant. 

Pathological  Anatomy. 

Acute  Ulcer  of  Stomach  or  Duodenum. — The  acute  ulcer  is 
usually  small,  varying  in  size  from  half  an  inch  to  one  and  a 
haK  inch  in  diameter,  and  has  in  most  cases  the  appearance  of 
being  punched  out  of  the  walls  of  the  stomach  or  duodenum. 
It  frequently  perforates,  the  rupture  of  the  peritoneum  being 
round  or  more  usually  ragged.  The  edges  of  the  ulcer  are  not 
thickened  but  are  congested,  often  deeply;  and  may  show 
petechial  spots,  which  are  also  not  infrequently  present  in 
the  mucous  membrane  around.  The  base  of  the  ulcer  when 
it  does  not  perforate  may  be  smooth  or  somewhat  irregular, 
and  shows  in  parts  small  masses  of  totally  necrosed  and  of 
necrosing  tissue  (slough).  The  appearances  of  an  acute  ulcer 
of  the  stomach  and  duodenum  are  those  of  an  inilamma- 
tory  process  ending  in  necrosis,  such  as  occurs  in  acute 
bacterial  infection.  Two  ulcers  are  not  infrequently  found 
near  each  other,  perhaps  somewhat  varying  in  size ;  and  ulcers 
may  be  present  both  in  the  duodenum  and  in  the  stomach. 
In  not  very  common  cases  a  large  chronic  ulcer  of  the 
stomach  may  be  found,  and  near  it  a  small  acute  ulcer  which 
has  perforated  and  been  the  immediate  cause  of  death. 

The  situation  of  acute  ulcers  is  variable.  In  the  stomach 
they  are  perhaps  most  usually  situated  in  the  pyloric  region, 
but  they  are  not  so  frequently  situated  on  the  posterior  sur- 
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face  as  the  chronic  ulcer.  In  the  duodenum  they  are  situated 
in  the  first  part,  i.e.  the  first  horizontal  portion,  but  do  not 
specially  choose  either  the  anterior  or  posterior  surface  of  the 
gut  as  their  seat,  and  they  may  be  either  transverse  or  longi- 
tudinal. 

Chronic  Ulcer. — The  chronic  ulcer  of  the  stomach  presents 
appearances  widely  differing  from  those  of  the  acute  ulcer.  In 
the  acute  ulcer  the  appearances  are  those  of  an  acute  inflam- 
matory and  necrosing  process ;  in  a  chronic  ulcer,  there  is  a 
loss  of  substance  of  the  walls  of  the  organ  in  a  peculiar 

\ 


Fio.  35. — Perforated  chronic  ulcer.  (From  a  preijaration  iu  the  Museum  of  the  Royal  College 
of  Surgeons.  By  permission  of  the  Council.)  Twice  the  natural  size.  The  ulcer  is  shaped 
lilie  an  oyster-shell.  It  is  funnel-shaped,  and  the  ridges  formed  by  the  submucous  and 
muscular  coats  are  -svell  seen.  The  peritoneum  is  perforated  by  an  oval  opening  witli  clean 
cut  edges. 

manner,  with  evidences  of  surrounding  chronic  inflammation. 
Some  chronic  ulcers  may  have  originated  as  acute,  but  there 
is  little  evidence  of  this.  The  anatomy  of  the  ulcer  appears 
to  show  that  it  is  chronic  from  the  first. 

Wherever  situated  the  chronic  ulcer  is  funnel-shaped  (Fig. 
35),  the  wider  end  of  the  funnel  being  at  the  mucous  membrane, 
the  smaller  situated  towards  the  peritoneal  coat  of  the  organ. 
That  is,  in  the  open  ulcer,  the  mucous  membrane  is  destroyed 
to  a  greater  extent  than  the  submucous  coat,  and  this  than  the 
muscular  coat,  while  the  peritoneum  is  destroyed  over  only  a 
small  area.  The  edges  of  the  ulcer  are  often  greatly  thickened ; 
they  may  be  1  inch  in  thickness,  and  on  section  this  thicken- 
ing is  whitish  and  translucent  in  appearance.    It  is  seen  to  be 
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due  chiefly  to  an  increase  of  the  fibrous  tissue  in  the  sub- 
mucous coat,  but  microscopically  the  mucous  membrane,  and 
to  a  greater  extent  the  muscular  coat  and  the  peritoneum  are 
iound  thickened  and  fibroid  and  form  part  of  the  thickened 
edge  of  the  ulcer  (Fig.  36).  The  lase  of  the  ulcer  is  irregular, 
owing  to  the  ledges  of  the  coats  of  the  organ ;  it  may  show 
here  and  there  small  portions  of  brownish  slough,  but  these  are 
usually  absent,  and  it  may  be  of  a  uniform  brown  colour  due  to 
the  action  of  the  gastric  juice  on  the  blood  in  the  superficial 
capillaries.  The  base  is  frequently  formed  in  the  centre  of  the 
ulcer  by  the  peritoneum  alone.  This  occurs  when  there  is 
no  solid  organ  (liver,  pancreas,  spleen)  opposite  the  base  of  the 
ulcer.    Around  this  central  peritoneal  base  is  seen  the  muscular 


l<'io.  3G. — Diagraiiimatic  sketch  of  section  of  clirouic  ulcer.  1,  mucous  membrane  ;  2,  muscular 
coat ;  3,  bundle  of  longitudinal  fibres  separated  from  rest  of  niuscular  coat ;  4,  circular 
fibres  liypertrophied,  cut  transversely ;  5,  chronic  inflammatory  thickening. 


coat  of  the  organ,  which  is  recognised  by  its  fine  striatiou.  The 
muscular  base  of  the  ulcer  is  often  wide  in  extent ;  it  appears 
resistant  to  the  chronic  ulcerative  process,  and  the  thick 
circular  muscles  are  more  resistant  than  the  thin  longitudinal 
(the  oblique  not  often  being  recognisable).  At  the  edge  of 
the  exposed  muscle  is  the  thickened  submucous  coat  with  the 
mucous  membrane  frequently  curved  over  it,  but  not  under- 
mined. jSTot  infrequently  the  edge  of  the  ulcerated  muscular 
coat  (circular)  retracts  beneath  the  thickened  submucous  and 
mucous  coats,  increasing  the  thickness  of  the  edge,  but  leaving 
the  ulcer  with  a  smoother  base  and  more  vertical  edges.  An 
ulcer  may  also  present  a  shelving  and  thickened  edge  round 
the  greater  part  of  its  periphery  (chronic  process),  and  an 
abrupt  slightly  thickened  edge  round  the  remainder  (more 
acute  process)  (Fig.  37).  This  is  seen  in  old  idcers,  and  may 
be  taken  as  evidence  of  one  mode  of  recrudescence  of  the  ulcer. 
In  other  cases  the  acute  process  chiefly  affects  the  base  of  the 
chronic  ulcer,  and  perforation  results.     When  the  ulcer  is 
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opposite  the  pancreas  and  liver,  and  in  rare  cases  the  spleen, 
the  base  of  the  ulcer  is  often  formed  by  the  surface  of  these 


r 


Fig.  3T. — Portion  of  a  stomach  show- 
ing an  ulcer  at  one  part  (A)  and  a 
scar  at  anotlier  (B).  (From  a  pre- 
paration in  the  Museum,  University 
College.)  About  natural  size.  The 
nicer  (A)  is  oval  and  measures  If 
inch  by  J  inch.  It  is  shallow,  and 
the  edge  is  smooth,  but  is  abrupt 
at  one  side  (lower  part  of  figure) 
and  shelving  at  the  opposite  side. 
At  the  latter  spot  a  line  across  the 
base  of  the  ulcer  represents  the 
edge  of  the  muscular  coat.  The 
floor  of  the  ulcer  is  smooth,  but  is 
deeper  at  the  shelving  edge  than  at 
the  oppo.site  side,  and  here  there  is 
a  small  oval  perforation,  with  shreds 
of  tissue  across  it.  The  ulcer  crosses 
the  line  of  attachment  of  the  lesser 
curvature.  The  sen?-  (B)  is  situated 
in  the  same  line  as  the  ulcer,  it 
is  roughly  triangular  and  has  caused 
puckering  of  the  mucous  membrane 
over  it.  From  a  patient,  ret.  38,  who 
died  from  repeated  hseraatemesis. 


organs,  and  cavities  (abscesses)  may  subsequently  be  formed  in 
these  organs. 

Adhesions  are  formed  between  tlie  ulcer  and  the  solid 
organ  opposite  to  it,  most  frequently  to  the  pancreas,  less 
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frequently  to  the  Uver,  and  only  in  occasional  instances  to  the 
spleen  or  mesentery  (Fig.  38).  Owing  to  the  fact  that  there  is 
no  soHd  organ  opposite  the  anterior  surface  of  the  organ,  and  that 
the  abdominal  wall  is  in  constant  motion,  adhesions  of  an  ulcer 
on  the  anterior  surface  of  the  stomach  to  the  parietal  peritoneum 
are  rare.  Adhesions  are  protective  against  perforation,  and  are 
most  effectual  when  they  occur  with  the  pancreas  (owing  to  its 
immobility),  less  effectual  when  they  occur  with  the  liver.  In 
the  latter  case  they  are  liable,  when  recent,  to  be  ruptured  by 
sudden  contraction  of  the  diaphragm  (as  in  coughing  and 
sneezing)  or  by  vomiting. 

Bhcupe,  of  the  Ulcer. — The  chronic  ulcer  varies  in  shape  to 
some  extent ;  it  is  round  or  oval,  or  the  shape  may  be  that  of 
a  horseshoe.  The  round  or  oval  ulcer  (Figs.  37  and  39)  calls 
for  no  particular  description,  but  the  horseshoe-shaped  ulcer 
is  peculiar  inasmuch  as  it  derives  its  name  from  the  fact  of 
starting  on  the  posterior  surface  of  the  organ,  and  passing 
across  the  lesser  curvature  and  so  on  to  the  anterior  surface. 
It  is  usually  a  very  large  ulcer. 

Size  of  the  Ulcer. — The  size  varies  from  ^  an  inch  to  1 
inch  in  diameter,  or  it  may  be  4,  5,  or  6  inches,  by  to  2 
inches.  The  largest  ulcers  are  horseshoe -shaped  ulcers,  and 
those  arismg  on  the  posterior  surface ;  they  are  nearly  all 
found  in  the  pyloric  portion  of  the  stomach  and  about  the 
lesser  curvature.  The  large  ulcers  are  of  long-standing. 
There  is  no  relation  between  the  size  of  the  ulcer  and  its 
danger ;  as  even  when  not  more  than  half  an  inch  in  diameter 
it  may  cause  death  by  htemorrhage  or  perforation. 

Site  of  the  Ulcer. — The  relative  frequency  of  the  locality  of 
ulcer  of  the  stomach  is  seen  by  the  following  statistics  given  by 
Dr.  Brinton  of  2 1 6  cases  examined  post-mortem  : — 


On  the  posterior  surface  . 
On  the  lesser  curvature  . 
At  the  pylorus 
On  the  anterior  and  posterier  sur 
On  the  anterior  surface  only 
On  the  greater  curvature 
On  the  cardiac  pouch 


faces 


86  cases,  or  40  per  cent. 


56  , 

26 

32  , 

15 

13  , 

6 

10  , 

4-6 

5  , 

2-3 

4 

2 

By  far  the  greater  number  therefore  of  ulcers  are  found  on 
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the  posterior  surface  of  the  organ  and  on  the  smaller  curve, 
and  more  than  three-fourths  of  the  ulcers  are  found  in  the 
pyloric  portion  of  the  stomach. 

Ecmlts  of  the  Ulcer. — An  ulcer  may  either  (1)  cicatrise  or 
(2)  perforate.  Perforation  may  be  either  a  part  of  the 
chronic  process,  or  may  be  an  acute  process  added  to  the 
chronic,  or  final  perforation  may  be  due  to  a  rupture  of  the 
thin  peritoneal  coat  of  the  ulcer  (Fig.  37). 


Fio.  38. — The  pyloric  end  of  a  stomach,  showing  an  ulcer  on  the  posterior  wall.  (From  a  pre- 
paration in  the  Museum,  University  College.)  About  natural  size.  The  ulcer  measures  f 
by  inch.  It  is  oval,  ^vith  deeply-cut  overhanging  margins  :  complete  perforation  of  the 
coats  of  the  organ  having  talcen  place,  so  that  there  is  a  small  cavity  outside  the  organ. 
The  floor  is  formed  by  thickened  omental  or  mesenteric  tissue.  Bristles  are  placed  in  three 
openings,  which  are  erosions  into  large  arteries,  branches  probably  of  the  coronary  artery. 
From  a  young  male  who  died  from  repeated  hfemateniesis. 

Cicatrisation  of  the  ulcer  is  of  very  frequent  occurrence ; 
in  Brinton's  statistics,  to  156  open  ulcers  there  were  147 
scars,  a  proportion  of  13  to  12.  According  to  the  size  of  the 
ulcer  there  is  subsequent  contraction  of  the  scar,  so  that  there 
is  frequent  deformity  in  the  organ  produced.  The  scar  left  by 
an  ulcer  may  be  a  smooth  area  surrounded  by  a  puckering  of 
the  mucous  membrane  (Fig.  37),  or  there  may  be  simply  a 
puckering  of  the  mucous  membrane  as  in  the  healing  of  small 
ulcers  (Fig.  40). 
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According  to  the  site  of  the  ulcer  there  are  peculiarities 


Fio.  39. -Perforated  ulcer  at  the  pyloi  us.  (From  a  preparation  in  the  Museum  of  tlie  Royal 
College  of  Surgeons.  By  permission  of  the  Conncil.)  About  natural  size.  Tlie  duodenum 
is  to  the  right,  and  just  within  the  pylorus  is  seen  an  oval  perforation  of  the  stomach  wall 
This  perforation  constitutes  the  whole  of  tlie  ulcer.  The  pylorus  is  constricted,  and  there  is 
puckering  of  the  duodenum. 

regards  its  results,  whether  as  leading  to  perforation  or  as 


Fig.  40. — Portion  of  the  stoniaoh  of  a  boy,  sIii)\miil;  lliii  scar  uf  au  ulcer  following  an  extensive 
burn.  There  is  a  star-shaped  puckering  radiating  from  the  ulcer  which  liad  quite  healed. 
The  peritoneum  was  normal.   (From  a  preparation  in  the  Museum,  University  College.) 


producing  deformity  of  the  organ.    Ulcers  on  the  posterior 
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surface  have  as  their  base  the  pancreas,  and  may  lead  to 
subphrenic  abscess.  Ulcers  along  the  smaller  curve  lead  to 
contraction  of  the  organ,  or  rather  approximation  of  the  cardiac 
and  pyloric  orifices ;  they  may  also  lead  to  local  dilatation  of 
the  pyloric  pouch.  Ulcers  of  the  pylorus  lead  to  stricture  of 
the  orifice  with  subsequent  hypertrophy  and  dilatation  of  the 
organ.  The  horseshoe -shaped  ulcer  may  lead  to  hour-glass 
contraction  of  the  stomach;  and  those  ulcers  situated  on 
tlie  anterior  surface  or  in  the  cardiac  pouch  lead  to  perforation 
of  the  organ  with  general  peritonitis  or  subphrenic  abscess, 
and  those  near  the  cardia  may  lead  to  stricture  of  the  orifice 
(for  further  details,  see  Complications  of  Ulcer,  p.  440). 

Pathology. 

The  pathology  of  ulcer  of  the  duodenum  and  stomach  is 
very  obscure,  and  for  an  explanation  of  the  peculiar  construction 
of  the  chronic  ulcer,  the  special  structure  and  functions  of  the 
stomach  and  first  part  of  the  duodenum  must  be  considered, 
since  this  kind  of  ulcer  exists  nowhere  else  in  the  alimentary 
tract. 

In  discussing  the  etiology  of  gastric  ulcer  (see  also 
Duodenal  Ulcer,  p.  454),  it  was  seen  that  there  was  only  one 
condition  of  the  body  which  might  be  said  to  bear  a  close 
relation  to  the  formation  of  ulcers  in  the  duodenum  and 
stomach ;  this  was  the  existence  of  pyaemia  or  septicaemia,  or 
of  an  allied  condition  in  extensive  burns  of  the  skin.  In  the 
majority  of  ulcers,  both  of  the  stomach  and  duodenum,  pyaemia 
and  septicaemia  are,  however,  not  primary  causes,  and  there  is 
no  etiological  association  which  is  explanatory  of  their  forma- 
tion. The  age  of  the  patient,  as  has  been  seen,  does  not 
aid,  because  ulcers  occur  in  the  young  and  middle-aged. 
Although  sex  is  evidently  of  some  importance  since  gastric 
ulcers  are  twice  as  frequent  in  females  as  in  males,  yet  the 
differences  between  the  male  and  female  organism  does  not 
greatly  help,  especially  as  in  duodenal  ulcer,  the  sex-relation 
to  the  disease  is  reversed.  The  female  goes  through  physio- 
logical and  pathological  crises  from  which  the  male  is  exempt : 
in  young  womanhood,  the  development  of  chlorosis  ;  in  married 
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'^^[^m.'ZT""  and  lactation; 

m  middle  life,  the  occurrence  of  the  climacteric,  after  which  the 

Identical  These  differences  between  the  female  and  male 
bear  no  distinct  relation  to  the  disease,  and  it  is  probable  that 
for  an  explanation  of  the  formation  of  the  gastric  and 
duodenal  ulcer,  mainly  a  local  cause  in  the  stomach  or 
duodenum  must  be  looked  for. 

_  Causes  of  Ulceration  generally. —The  pathology  of  ulcera- 
tion does  not  differ  from  certain  other  processes  which  occur 
m  sohd  tissues.  The  chief  event  occurring  is  the  death  of 
the  tissue.  In  an  ulcer  this  dead  tissue  is  cast  off,  leavino-  an 
open  sore,  whereas  in  a  solid  organ  it  is  retained  in  the  cavity 
or  absorbed.  Necrosis  of  the  tissue  therefore  is  the  primary 
factor  m  the  production  of  an  ulcer.  Usually,  however,  added 
to  this  there  is  an  irritant  which  may  act  for  a  .longer  or  a 
shorter  time  before  the  ulcer  is  produced. 

^  There  are  three  common  causes  of  the  death  of  the  tissue 
which  precedes  ulceration. 

1.  Mechanical  and  Chemical  Causes. —  Corrosive  poisons 
by  directly  destroying  the  tissue  lead  to  ulceration; 
and  an  injury  to  the  mucous  membrane,  which  is  subse- 
quently exposed  to  the  continued  action  of  an  irritant,  will 
also  lead  to  an  ulcer. 

2.  Interference  with  the  Vitality  of  the  Tissue. — The 
vitality  of  a  particular  part  of  the  mucous  membrane  may  be 
diminished  by  local  and  chronic  disease  or  by  interference 
with  the  circulation  over  a  certain  area.  This  latter  usually 
occurs  by  the  means  of  thrombosis  or  embolism.  Thrombosis 
takes  place  in  connection  with  disease  of  the  vessels  and  in 
association  with  a  diminished  quality  of  the  blood  and  a 
slowing  of  the  local  circulation;  embolism  may  be  infective 
or  non-infective,  and  is  usually  capillary. 

3.  Bacterial  Infection. — In  acute  infective  processes  of  the 
mucous  membrane,  where  there  are  the  si^ns  of  active 
inflammation,  ulceration  may  result,  as  in  typhoid  fever, 
dysentery,  etc.  A  similar  result  occurs  in  chronic  infective  pro- 
cesses as  in  tuberculous  ulceration  of  the  intestine.  But 
there  is  another  kind  of  bacterial  infection  which  is  unassoci- 
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ated  with  the  signs  of  active  inflammation,  and  which  is 
best  called  bacterial  necrosis.  It  has  not  been  fully 
studied,  but  it  undoubtedly  possesses  great  pathological 
significance,  and  may  serve  as  an  explanation  of  some  of  the 
pathological  processes  which  occur  in  the  gastro- intestinal 
tract.  Bacterial  necrosis  has  been  more  commonly  found  in 
animals  than  in  man,  although  it  does  exist  in  human  beings. 
In  cattle,  pigs,  guinea-pigs,  especially  the  two  latter  classes  of 


Fig.  41. — Bacterial  necrosis  in  a  Payer's  patcli  of  the  intestine  of  the  guinea-pig.  From  a 
photograiih,  x  CO.  Tlie  lower  part  of  the  patch  is  seen  with  the  muscular  and  peritoneal 
coats  attached.  In  the  patch  is  a  discrete  area  separated  from  the  normal  surrounding 
lymphoid  tissue  and  composed  of  cells  undergoing  necrosis.  Tlie  dark  masses  in  the 
necrosed  area  are  groups  of  bacilli.  There  were  no  tubercle  bacilli. 

animals,  bacterial  necrosis  is  extremely  common  in  the  mucous 
membrane  of  the  alimentary  tract  and  in  the  lympathic  glands 
connected  with  it,  as  well  as  in  the  liver  and  spleen.  The 
process  is  characterised  by  the  invasion  of  bacteria  usually 
into  the  lower  depths  of  the  mucous  membrane,  by  their 
growth,  and  by  the  subsequent  necrosis  of  the  tissue.  Sur- 
rounding the  area  of  necrosis  not  uncommonly  is  an  infiltra- 
tion of  leucocytes  which  may  organise  into  fibrous  tissue.^  An 
^  "Report  of  the  Royal  Commission  on  Tuberculosis,"  part  ii.,  En(iuii-y  ii. 


UL  CER  OF  THE  STOMA  CH. 

example  of  this  is  shown  iu  the  accompanying  fir^ure  fFicr  4n 
vv^ich  represents  a  section  of  a  Peyer's  patch  ol"  tL  i'ie  t'int  of 
he  gumea-pig.    In  the  lower  depths  of  the  Peyer's  pate  may 
be  seen  a  necrotic  area  with  dark  masses  in  the  centr  these 
are  distmgmshed  as  groups  of  bacilli  when  seen  Tmde  a 

o^'th^h'Th''^'  i-nexXl 
of  the  hrst  changes  m  bacterial  necrosis.    In  the  extension  of 

the  process,  the  areas  of  necrosis  increase,  until  a  comparatively 
laige  part  of  the  mucous  membrane  is  affected.  Ulceration 
may  result.     The  changes  in  bacterial  necrosis  in  the  lymph 
glands,  liver,  and  spleen  are  similar  to  those  shown.  Eacterial 
necrosis  may  be  caused  by  different  kinds  of  cocci,  both 
strep  0-  and  staphylo-cocci,  and  by  various  forms  of  bacilli, 
but  the  differentiation  of  these  micro-organisms  has  not  as  yet 
been  sufficiently  studied  for  a  classification  of  them  to  be  made 
bpeakmg  generally,  therefore,  an  ulceration  of  a  mucous 
membrane  may  be  either  infective  or  non-infective,  and  it  is 
with  such  classification  as  this  in  mind  that  ulceration  of  the 
stomach  and  duodenum  wiU  be  discussed. 

Causes  of  Ulceration  in  the  Stomach  and  Buodenum.—ln 
the  localities  in  which  ulceration  of  the  stomach  and  duodeniun 
IS  most  commonly  found,  that  is  in  the  stomach  over  the 
pyloric  area  and  in  the  first  part  of  the  duodenum,  no  hydro- 
chloric acid  is  secreted  by  the  glands  of  the  mucous  membrane. 
Hydrochloric  acid  is  present  in  the  stomach  contents  during 
digestion,  and  bathes  these  parts,  but  it  is  an  important 
fact  in  the  pathology  of  ulceration  that  the  glands  of  the 
pylorus  do  not  secrete  hydrochloric  acid.    The  actual  occur- 
rence of  an  ulcer,  i.e.  loss  of  tissue  resulting  in  the  production 
of  an  open  wound  after  the  death  of  the  tissue,  has  been 
ascribed  to  the  digesting  action  of  the  gastric  juice ;  and  this 
has  been  expressed  in  the  names  sometimes  given  to  the 
ulcer — idcus  2jepticum  and  ulcus  e  digestione.    That  the  gastric 
juice  has  some  action  in  the  production  of  the  ulcer  peculiar 
to  the  stomach  and  first  part  of  the  duodenum  is  probable  li-om 
the  fact  that  these  ulcers  present  a  great  anatomical  contrast 
to  those  occurring  in  the  rest  of  the  small  intestine.  These 
latter  are  almost  invariably  directly  infective,  as,  for  example, 
typhoid    and    tubercular  ulceration  and  the  ulceration  in 
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"  tropical "  diarrhoea,  or  they  are  due  to  a  carcinomatous  new 
growth.  But  the  gastric  juice  does  not  itself  produce  an  ulcer, 
since  it  has  no  action  on  the  healthy  living  membrane,  and  a 
mechanical  injury  of  the  mucous  membrane  of  the  stomach 
readily  heals,  as  has  been  shown  by  experiment.  There 
must  be  some  antecedent  change  in  the  mucous  membrane 
whereby  the  vitality  of  the  tissue  is  damaged.  In  such  a 
case  the  gastric  juice  will  readily  remove  the  dead  tissue  by 
its  digestive  action,  and  so  produce  the  ulcer  of  the  stomach. 
Once  the  ulcer  is  formed,  the  gastric  juice  and  the  process  of 
digestion  of  the  mixed  food  prevents  its  healing,  and  leads  to  its 
chronicity.  Before,  however,  the  formation  either  of  a  chronic 
ulcer  or  of  an  acute  ulcer  there  must  be  death  of  the  tissue, 
and  it  is  as  to  the  causes  of  this  primary  necrosis  that 
knowledge  is  very  imperfect,  and  about  which  opinions  have 
so  much  differed. 

The  following  different  causes  of  the  necrosis  of  the  tissue 
preceding  ulceration  of  the  stomach  and  duodenum  may  be 
considered : — 

1.  Injury. — Poisoning  with  corrosives,  mineral  acids,  and 
caustic  alkalies  may  lead  to  the  formation  of  a  chronic  ulcer, 
resembling  anatomically  that  produced  by  other  causes.  In 
these  cases  the  acid  or  alkali  destroys  part  of  the  mucous 
membrane  to  a  greater  or  less  depth,  and  the  ulcer  then 
enlarges  partly  by  progressive  death  of  the  tissue  and 
partly  by  the  action  of  the  gastric  juice.  Such  ulcers  may 
occur  at  the  cardiac  orifice,  but  more  usually  at  the  pylorus. 

2.  Pressure  Necrosis. — Ulcers  may  be  due  to  pressure,  a  so- 
called  pressure  necrosis  of  the  mucous  membrane  resulting. 
It  is  sometimes  found  that  an  aneurysm  which  is  adherent 
to  the  cardiac  pouch  has  produced  an  ulcer  of  the  mucous 
membrane  corresponding  to  the  area  of  adhesion  of  the 
tumour.  In  such  a  case  as  this  the  necrosis  has  been 
secondary  to  the  obliteration  of  the  vessels  in  the  outer  coats 
of  the  organ,  associated  with  an  interstitial  fibrosis. 

Another  form  of  pressure  necrosis  I  have  seen  occurring 
in  the  mucous  membrane  itself  in  the  case  of  submucous 
fibro-myomata  of  the  stomach.  These  small  tumours,  ranging 
m  size  from  a  half  to  one  centimeter  in  length  and  about 
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half  that  width,  are  not  unfrequently  present  in  the  sub- 


Fig.  42.--Fibro-myoiua  of  the  stomach,  witli  ulceration  of  the  mucous  membrane.  From  a 
photograpli,  X  9.  The  specimen  was  taken  from  a  male  of  middle  age,  who  died  from 
perforation  of  a  chronic  gastric  ulcer  of  long-standing.  The  flbro-myoma  forms  an  oval 
tumour  171  the  submucous  coat  with  the  mucous  membrane  adherent  to  it  and  under^oin" 
necrosis.  In  the  centre  of  the  tumoiu-,  the  mucous  membrane  has  disappeared  leaving 
a  shallow  ulcer,  the  base  of  which  is  formed  by  the  tumour.  See  also  Figs.  43  and  44  The 
dotted  line  on  the  right  represents  the  part  from  which  Fig.  43  was  taken.  From  a  pre 
paration  hardened  in  Marclii's  fluid  and  stained  with  logwood. 

mucous  tissue  in  the  stomachs  of  people  who  have  died  in 
middle  age.    As  a  rule  their  presence  is  of  but  little  sio-nifi- 


Pio.  43.— Mucous  membrane  of  tlie  specimen  represented  in  Fig.  42.  From  a  photograph,  x  90 
The  gastric  glands  are  separated  by  flbroid  tissue  containing  a  large  number  of  small  cells. 
The  glands  themselves  are  in  a  state  of  atrophy :  the  outline  of  the  cells  is  lost,  the  nuclei 
are  indistinct,  and  the  body  of  the  cells  is  becoming  granular  and  vacuolated.  From  a 
preparation  hardened  in  Marchi's  fluid  and  stained  with  logwood. 


cance,  but  in  one  case  a  small  ulcer  on  the  surface  of  one  of 
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these  tumours  was  seen,  as  represented  in  the  following  figures 
(Figs.  42,  43,  44). 

In  the  first  figure  it  will  be  observed  that  the  oval  tumour 
is  adherent  to  the  mucous  membrane  above,  and  that  the 
mucous  membrane  is  completely  absent  over  the  centre  of  the 
tumour.  An  open  ulcer,  two  millimeters  in  diameter,  was  to 
be  seen  in  that  situation  in  the  recent  specimen.  On  each 
side  of  the  iilcer  the  mucous  membrane  shelves  off  and  is  in 
a  state  of  more  or   less   complete   necrosis,  showing  that 


Fio.  44.— Fibro-tuyoina  of  the  stomach  (Fig.  42).  From  a  photograph,  x  90.  The  figure  shows 
the  interlacing  bundles  of  unstriped  muscle  fibre,  with  the  characteristic  elongated  nuclei. 
Some  of  the  fibres  are  cut  transversely.  From  a  preparation  hardened  in  Marchi's  fluid 
and  stained  with  logwood. 

eventually  the  ulcer  would  have  been  much  larger ;  and  it  is 
probable  that  the  whole  of  the  small  tumour  would  have 
sloughed  away  leaving  a  deep  but  small  gastric  ulcer. 

The  second  figure  shows  the  mucous  membrane  under  a 
higher  power  and  in  a  state  of  interstitial  fibrosis  ;  the  glands 
are  compressed  and  have  lost  their  typical  structure,  the 
cells  being  fused  together  and  the  nuclei  irregular  and  in  a 
state  of  atrophy. 

The  third  figure  shows  the  structure  of  the  tumour  itself 
as  being  a  fibro-myoma,  the  nuclei  of  the  spindle-shaped 
muscle  fibre  being  well  seen. 

This  mode  of  formation  of  gastric  ulcer  is  not  common, 
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but  that  It  does  occur  must  be  recognised  by  the  results  of 
the  examination  of  the  above  case  which  occurred  in  a  patient 
who  had  a  large  chronic  ulcer  situated  near  the  pylorus 
Ihe  causes  of  the  necrosis  of  the  mucous  membrane  in  the 
above  case  were  no  doubt  due  to  adhesion  of  the  tumour  to 
the  mucous  membrane  and  subsequent  interstitial  fibrosis  of 
the  membrane,  and  finally  death  of  the  part.  An  example 
of  fibro-myoma  from  another  case  in  which  this  adhesion  and 
subsequent  necrosis  did  not  occur  is  shown  in  Fig.  45  where 


Fin.  45.— Submucous  flbrn-iiiyoiiia  of  the  stomacli,  whioh  lias  not  led  to  ulceration.  From  a 
photograph,  x  16.  The  specimen  was  taken  from  a  male  of  middle  age,  who  died  from  the 
rupture  of  an  aortic  aneurysm.  The  stomach  was  otherwise  quite  normal.  The  oval 
tumour,  which  has  the  same  structure  as  that  represented  in  Fig.  44,  lies  in  the  submucous 
coaf,  being  separated  from  the  mucous  and  from  the  muscular  coat  by  loose  connective 
tissue.  The  tumour  was  freely  movable  beneath  the  mucous  membrane.  From  a  pre- 
paration liardened  in  Marchi'.s  fluid  and  stained  with  logwood. 

a  small  tumour  is  seen  to  lie  encapsuled  in  the  submucous 
tissue,  the  mucous  membrane  being  intact  over  it. 

3.  Thrombosis  and  Emholism. — Another  cause  of  death  of 
the  tissue  must  be  ascribed  to  changes  in  the  vascular  system  by 
which  the  vascular  supply  over  a  greater  or  less  extent  is  more 
or  less  completely  cut  off.  This  theory  is  the  one  promulgated 
by  Virchow  for  the  explanation  of  gastric  ulcer,  and  it  has  been 
accepted  more  or  less  generally.  Virchow  pointed  out  that 
the  shape  of  the  chronic  ulcer  of  the  stomach  was  practically 
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the  same  as  that  of  the  infarcation  of  the  lung  or  kidney, 
where  the  condition  of  haemorrhage  and  subsequent  necrosis  is 
due  to  a  blocking  of  the  end  artery  by  means  of  a  clot,  and 
that  if  there  were  thrombosis  in  the  larger  arteries  running 
between  the  muscular  coat,  the  necrosis  of  the  mucous  mem- 
brane following  would  take  the  shape  assumed  by  the  chronic 
ulcer  of  the  stomach.  The  blocking  of  the  vascular  supply 
over  a  certain  area  of  the  stomach  may  be  due  to  thrombosis 
or  to  embolism,  and  the  emboli  may  be  of  two  kinds,  either 
infective  (septic)  or  non-infective. 

In  adapting  these  ideas  to  the  explanation  of  ulceration  of 
the  stomach  and  duodenum,  very  great  difficulties  are  experienced. 
With  regard  to  the  acute  ulcer,  the  difficulty  is  not  so  great  as 
with  the  chronic  variety.    Taking  the  case  of  the  formation  of 
a  duodenal  ulcer  when  there  are  extensive  burns  of  the  skin, 
it  is  seen  that  the  duodenal  ulcer  is  formed  during  the 
second  period  of  the  burn,  that  is  the  period  of  inflammation 
when  the  skin  sloughs  are  separating  and  consequently  there 
is  a  great  danger  of  emboli  being  carried  to  various  parts  of  the 
body,  and  it  does  not  appear  improbable  to  ascribe  the  occur- 
rence of  duodenal  ulcers  in  burns  to  capillary  embolism  of 
the  mucous  membrane.^    This  conclusion  is  rendered  more 
probable  from  the  fact  that  acute  duodenal  ulcer  and  acute 
gastric  ulcer  both  occur  in  the  course  of  a  pyemia  or  a  septi- 
caemia, more  usually  the  former,  in  which  it  is  known  that 
numerous  emboli  are  frequently  sent  into  the  circulation. 
It  does  not  appear  likely  that  the  acute  ulcer  of  the  stomach 
or  duodenum  can  be  ascribed  to  any  other  condition  than  that 
of  an  acute  bacterial  infection. 

With  regard  to  the  chronic  ulcer  it  is  probable  that  in 
some  cases  it  arises  as  an  acute  ulcer,  but  in  the  majority  of  in- 
stances it  is  chronic  from  the  first. 

The  occurrence  of  thrombosis  as  an  explanation  of  the 
death  of  the  tissue  preceding  ulceration  is  in  this  case  impossible 
of  demonstration  and  very  difficult  of  explanation. 

It  must  be  borne  in  mind  that  gastric  ulcer  is  most  usually 
found  in  conditions  of  the  body  in  which  thrombosis  is  un- 

1  Erichsen's  "Surgery,"  edited  by  Marcus  Beck,  vol.  i.  p.  390,  9tli  ed. 
1888.  '  '' 
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common  there  being  no  acute  infective  disease  or  convalescence 
from  such  disease  to  explain  the  occurrence  of  thrombosis  or 
embohsm.  In  young  women,  for  example,  the  subject  of 
chlorosis,  chronic  gastric  ulcer  is  of  great  frequency,  but  in 
chlorosis  there  is  no  special  tendency  to  thrombosis,  and  there 
IS  no  reason  why  such  patients  should  not  show  thrombosis  as 
well  m  the  femoral  vein  or  in  the  veins  of  the  intestine  as  in 
the  stomach.  The  occurrence  of  thrombosis  therefore  is  improb- 
able as  an  explanation  for  the  majority  of  cases  of  chronic 
gastric  ulcer  that  occur  in  young  adults  and  especially  in 
women.  It  cannot  of  course  be  denied  that  such  an  accident 
as  thrombosis  in  an  artery  of  the  stomach  might  occur  in  the 
course  of  chlorosis;  but  it  must  be  a  rare  occurrence,  and  there 
is  no^  special  condition  of  the  stomach,  either  as  regards  the 
arteries  or  disease  of  the  walls  which  would  preclispose  to 
thrombosis  in  the  case  of  chlorosis.  Again  it  has  been  supposed 
that  in  some  cases  of  gastric  ulcer  the  initial  thrombosis  has 
occurred  in  varicose  veins.  Varicose  veins  of  the  stomach  are, 
however,  rare,  and  do  not  as  a  rule  exist  in  young  adults.' 
Again  atheromatous  degeneration  of  the  arteries  as  leadmg  to 
thrombosis  has  been  instanced  as  a  cause  of  chronic  ulcer.^ 
Here,  again,  there  is  no  explanation  of  cases  that  occur  in 
young  adults,  and  especially  in  young  women.  Atheromatous 
disease  of  the  vessels,  although  it  does  occur  in  the  stomach, 
is  seen,  like  atheroma  of  the  other  vessels  of  the  body,  towards 
middle  age.  It  may  perhaps  be  a  factor  in  the  causation  of 
the  ulcer  of  middle  age,  but  it  cannot  be  one  in  producing  the 
ulcer  of  young  adult  life. 

4.  Bacterial  Necrosis. — Without  denying,  therefore,  that 
simple  thrombosis  may  in  some  cases  lead  to  ulcer,  it  appears 
to  me  as  highly  probable  that  many  cases  of  chronic  ulcer  of 
the  stomach  may  originate  as  a  bacterial  necrosis.  And,  indeed, 
cases  of  chronic  ulcer  occur  in  individuals  who  are  in  a  condi- 
tion of  non-resistance  to  the  invasion  of  the  tissues  by  bacteria, 
and  the  localities  in  which  chronic  ulcer  of  the  stomach  most 

1  In  some  records  the  fibroid  thickening  of  the  arteries  in  the  neighbourhood 
of  the  chronic  ulcer  has  been  mistaken  for  a  primary  disease  of  the  vessel.  It  is 
not  primary,  but  secondary  to  the  chronic  inflammation :  it  is  a  result,  not  a 
cause,  of  the  ulcer. 
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usually  occurs,  that  is  the  pyloric  area,  is  that  in  which  the 
antiseptic  hydrochloric  acid  is  not  secreted  by  the  glands. 
This  last  fact  is  of  great  pathological  significance ;  the  hydro- 
chloric acid  of  the  gastric  juice  is  a  powerful  antiseptic  inso- 
much that   in  cases  of  normal   digestion  it  prevents  the 
development  of  bacteria  in  the  stomach,  although  they  are 
swallowed  in  great  numbers  with  the  food.    These  bacteria  are 
not  in  all  cases  killed  by  the  gastric  juice,  as  they  are  found  in 
large  quantities  in  the  lower  part  of  the  small  intestine  and 
in  the  large  gut.    In  conditions  where  the  stomach  still 
secretes  hydrochloric  acid,  if  a  bacterial  infection  occurred,  one 
would  suppose  that  it  would  take  place,  not  at  the  cardiac 
area  where  the  glands  are  constantly  secreting  the  acid,  but  in 
the  pyloric  area  where  the  glands  do  not  secrete  the  acid,  but 
are  only  bathed  on  the  surface  by  the  acid  gastric  contents. 
So  that  if  the  bacteria  entered  the  mouth  of  the  glands,  the 
channel  by  which  infection  would  occur,  they  would  not  meet 
with  any  antiseptic  acid  to  prevent  their  development  and 
their  invasion  of  the  tissue.    Similar  remarks  apply  to  the 
conditions  in  the  first  part  of  the  duodenum. 

As  regards  the  occurrence  of  ulcers  of  the  cardiac  area  the 
invasion  of  bacteria  might  occur  under  two  conditions — in  the 
state  of  rest  of  the  glands,  i.e.  in  the  intervals  of  digestion, 
and  when  there  is  a  deficiency  or  an  absence  of  secretion  of 
the  hydrochloric  acid.  It,  therefore,  seems  probable  that  in 
not  a  few  cases  of  gastric  ulcer  the  primary  necrosis  may  be 
due  to  the  invasion  of  bacteria,  the  subsequent  ulceration 
and  extension  of  ulceration  being  aided  by  the  action  of  the 
gastric  juice. 

In  the  subacute  or  chronic  ulcer  of  the  duodenum, 
occurring  in  guinea-pigs,  I  have  several  times  examined  the 
separating  slough,  and  it  has  invariably  shown  the  presence  of 
a  large  number  of  bacteria  in  it,  but  whether  as  the  cause 
or  the  result  of  the  sloughing  it  is  impossible  to  say.  The 
duodenum  of  the  guinea-pig  commences  by  a  pouch  which 
would  favour  the  invasion  of  bacteria.  The  ulcer  is  anatomi- 
cally exactly  like  that  occurring  in  man,  and  may  cause  death 
by  perforation  and  general  peritonitis. 

AlUratiom  of  the  Functions  of  the  Stomach  in  cases  of  Ulcer. 
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—These  have  already  been  considered  (Chapter  IV.),  but  they 
may  again  be  summarised—  '  ^ 

Hypcraciclity.--ln  a  large  number  of  cases  of  ulcer,  usually 
L  /  progressive  stage,  there  is  hypersecretion  of 

hydrochloric  acid  in  the  gastric  juice,  and  this  hyperacidity 
which  has  been  well  established  by  the  researches  of  Eie^el 
and  Jaworski  and  Korczynski  is  no  doubt  due  partly  to  the 
actual  presence  of  an  ulcer  which  acts  as  an  irritant  and 
stimulant  to  the  secretion  of  hydrochloric  acid,  and  partly 
diie  to  the  presence  of  gastric  mitation  induced  by  the  food 
Hyperacidity  due  to  organic  acids,  the  product  of  bacterial 
lermentation,  is  of  rare  occurrence  in  gastric  ulcer. 

Diminished  Acidity.~ln  some  cases  there  is  a  diminished 
secretion  of  hydrochloric  acid  due  either  to  the  presence  of 
gastric  insufficiency  as  in  cases  of  pulmonary  tuberculosis,  or  to 
the  existence  of  chronic  catarrh,  which,  however,  is  a  rare'event 
m  gastric  ulcer.  In  the  later  stages  of  prolonged  ulcer  there 
may  be  a  great  diminution  of  the  amount  of  hydrochloric  acid 
secreted,  especially  when  there  is  permanent  dilatation  of  the 


organ. 


Fepsi7i. — The  secretion  of  pepsin  is  not  much  altered  in  the 
early  stages,  and  may  be  actually  increased.  In  the  later 
stages  it  diminishes  hke  the  hycbochloric  acid. 

In  not  a  few  cases  of  ulcer  the  secretion  of  gastric  juice  is 
within  the  normal  limit. 

Movements. — The  movements  of  the  stomach  are  more 
frequently  affected  than  the  secretion,  and  this  is  especially  so 
in  cases  associated  with  chlorosis  and  tuberculosis  where  the 
stomach  may  be  actually  in  a  state  of  atony.  The  result  of 
this  is  delay  of  food  in  the  stomach.  In  other  cases  there  are 
paroxysmal  contractions  of  the  stomach  due  to  muscular 
irritability  set  up  by  the  condition  of  the  ulcer  and  of  the 
nervous  system. 

Absorption  does  not  appear  to  be  much  affected  in  gastric 
ulcer  unless  there  is  coexisting  catarrh  or  dilatation  of  the  orsan. 

To  sum  up,  therefore,  the  chemical  processes  of  the  diges- 
tion are  either  normal  or  actually  more  energetic  than  normal, 
one  of  the  chief  defects  being  deficiency  in  the  movements 


of  the  organ. 
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Added  to  the  changes  above  mentioned  tliere  may  be 
a  condition  of  gastric  irritation  or  gastric  insufficiency, 
and  dilatation  may  be  present  with  the  signs  of  bacterial 
fermentation.  When  there  is  no  dilatation,  however,  bacterial 
fermentation  of  the  food  is  a  rare  event  in  gastric  ulcer.  The 
vomited  matters  usually  consist  of  the  undigested  or  partly 
digested  meal  containing  hydrochloric  acid,  sometimes  in 
abnormal  percentage ;  containing  j)epsin  and  the  curdling 
ferment,  but  containing  no  mucus  and  no  sarcina  or  bacteria. 
The  vomited  matters,  as  will  be  seen,  differ  greatly  from  those 
present  in  carcinoma  ventriculi. 


Symptoms. 

Ulcer  of  the  stomach  in  its  typical  form  is  shown  by  a 
combination  of  symptoms  which  is  characteristic  of  the  disease, 
viz.  localised  pain  after  food,  vomiting,  haematemesis  and 
melasna.  In  addition  to  these  symptoms  there  may  be  those 
of  gastric  irritation  and  great  irritability  of  the  stomach. 
Some  cases  of  ulcer  do  not  show  this  typical  combination  of 
symptoms,  and  may  be  called  irregular  or  latent,  so  that  the 
symptoms  of  the  disease  can  be  classified  into  two  groups  as 
to  whether  they  are  typical  or  latent. 

In  addition  to  the  symptoms  referable  to  the  stomach  con- 
dition there  are  the  signs  of  the  general  disease  with  which  ulcer 
may  be  associated.  In  chlorosis,  for  example,  there  are  signs  of 
anaemia,  such  as  pallor  of  the  face  and  mucous  membranes, 
amenorrhoea,  and  a  deficiency  in  the  red  corpuscles  and  in  the 
amount  of  the  haemoglobin  they  contain,  as  well  as  the  physical 
signs  of  the  condition,  namely  a  hasmic  murmur  and  venous 
hum.  Such  symptoms  and  signs  are  aggravated  by  the  occur- 
rence of  a  recent  htematemesis.  In  cardiac  disease  there  are  the 
signs  of  obstruction  or  incompetence  of  the  valves ;  in  renal 
disease  there  is  albuminuria,  high  arterial  tension,  hypertrophy 
of  the  left  ventricle,  and  retinal  changes.  In  tuberculosis, 
usually  of  the  lungs,  there  are  the  symptoms  and  signs  peculiar 
to  the  condition.  These  diseases  need  not  be  further  par- 
ticularised, but  their  association  with  gastric  ulcer  must  always 
be  remembered  and  their  existence  looked  for. 
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In  not  a  few  cases,  especially  in  the  ulcer  of  middle  life 
there  is  no  general  disease  present 

Tyinccd  Symptoms --Vc.^  general  symptoms  due  to  the 
condition  of  ulcer  of  the  stomach  are  extremely  few  The 
general  appearance  is  fairly  good,  the  patient  being  well 
nourished  with  a  moderate  amount  of  subcutaneous  fat  There 
IS  no  fever,  and  the  presence  of  fever  may  indicate  either 
perforation  and  its  results,  or  pulmonary  tuberculosis  or  other 
lebrile  disease,  but  it  is  not  due  directly  to  the  ulcer  in  the 
stomach.  Not  a  few  patients  show  an  expression  of  pain  in 
the  face,  which  is  not,  as  has  been  supposed,  diagnostic  of 
ulcer,  because  it  does  not  differ  from  that  in  other  cases  where 
pain  is  due  to  visceral  disease  and  is  chronic  in  its  course. 

In  long-standing  ulcer  the  patient  shows  the  signs  of  the 
prolonged  disease  and  tends,  as  it  is  said,  to  develop  a  "cachexia." 
The  patient  is  thin  and  weak,  with  a  pale  face,  and  anxious, 
tired,  and  painful  expression  of  countenance.  The  muscles  are 
irritable  on  tapping  (myotatic  irritability),  and  the  blood  shows 
a  great  reduction  in  the  number  of  red  corpuscles  and  the 
amount  of  hemoglobin  they  contain.  This  condition,  which 
varies  in  degree,  is  brought  about  by  the  long-continued  pain, 
by  the  starvation  induced  by  the  fear  of  eating  and  by  repeated 
vomiting,  and  by  the  loss  of  blood  in  repeated  hrematemesis 
or  melfena.  In  some  cases  it  is  associated  with  permanent 
dilatation  of  the  organ. 

Symptoms  Refcrcible  to  the  Digestive  Systevi. — ^^Pain  is  one 
of  the  most  characteristic  symptoms  of  ulcer  of  the  stomach. 
Its  causation  is  various,  but  its  primary  cause  is  the  presence 
of  an  open  sore  in  the  stomach  wall.  It  is  aggravated  and 
often  first  brought  out  by  the  ingestion  of  food,  especially  when 
solid  and  indigestible,  and  of  irritating  food  articles  such  as 
spices,  alcohoKc  drinks,  tea,  and  hot  drinks  of  all  kinds. 
During  the  digestion  of  a  meal  the  pain  is  aggravated  by  the 
movements  of  the  organ,  and  by  the  hydrochloric  acid  secreted, 
whether  in  normal  or  abnormal  amount ;  and  it  lasts  as  a  rule 
in  that  aggravated  form  till  the  stomach  is  empty.  Some- 
times continuous  pain  is  produced  by  distension  of  the  organ, 
in  which  case,  no  doubt,  it  is  the  stretching  of  the  ulcer 
which  aggravates  the  pain.    It  is  relieved  by  vomiting  or  by 
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emptying  the  stomach,  or  by  the  expulsion  of  the  stomach 
contents  through  the  pylorus.  It  is  sometimes  alleviated  by 
posture,  and  the  relief  so  obtained  is  supposed  to  result  from 
the  contents  of  the  organ  being  removed  from  the  surface  of 
the  ulcer.  Thus,  in  an  ulcer  near  the  pylorus  relief  may  be 
obtained  by  lying  on  the  left  side,  the  stomach  contents  going 
into  the  cardiac  pouch ;  relief  may  be  obtained  in  the  prone 
position  in  ulcer  of  the  posterior  surface ;  and  in  the  supine 


Fig.  46.— Area  of  epigastric  tenderness  in  gastric  nicer.  The  ontline  of  the  dilated  storaach 
is  shown  by  the  dotted  line.  Female,  aged  twenty-two  years ;  duration  of  illness,  four 
months. 

position  in  ulcer  of  the  anterior  surface.  Eelief  by  posture, 
however,  is  not  of  very  frequent  occurrence,  with  the  excep- 
tion of  that  general  relief  which  the  recumbent  position  gives 
in  most  cases  of  pain. 

In  the  great  majority  of  cases  the  pain  is  increased  by 
pressure,  but  in  some  few  instances  pressure  on  the  epigastrium 
or  doubling  up  of  the  body  relieves  the  pain. 

Seat  of  the  Pain. — There  are  two  positions  in  which  the 
pain  is  felt  in  gastric  ulcer ;  in  the  epigastric  region  and  in  the 
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leMerness.  The  localisation  is  sometimes  very  circumscribed 
and  It  may  be  observed  over  au  area  of  only  Tinch  in 

m  diameter.    The  pam  may  be  more  diffuse  after  a  recent 
h^matemesis.    In  the  back  the  pain  is  usuaUy  local  ed 
0  a  region  on  the  left  of  the  spine  opposite  the  tenth  to  he 
twelfth  dorsal  and  first  lumbar  vertebre.    Brinton  gives  as  the 


Fio  4r.-Area  of  epigastric  tenderness  in  gastric  ulcer.  Over  the  part  darkly  shaded,  the 
tenderness  was  well-niarlced.  Female,  aged  twenty-seven  years  ;  duration  of  Ulness,  two 
months  ;  recent  hremateiuesis. 

upper  limit  of  the  dorsal  pain  the  eighth  dorsal  vertebra,  and  this 
is  true  in  some  cases. 

The  seat  of  the  pain  is  marked  by  a  local  tenderness  which 
may  occupy  the  following  positions.  Usually  it  is  observed 
over  a  small  area  above  and  to  the  right  of  the  umbilicus 
(Fig.  47).  In  other  cases  the  tender  area  is  between  the 
umbilicus  and  the  xiphisternal  notch.  It  may  be  situated 
at  the  notch  as  in  the  diagram  (Fig.  46),  which  was  taken 
from  a  case  in  a  female,  aged  twenty-two,  the  subject  of 
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chlorosis,  who  gave  a  history  of  hfematemesis  four  months 
previously,  and  a  present  history  of  localised  pain  after  eating, 
in  the  position  of  the  area  of  tenderness.  There  may  be 
tenderness  in  the  left  hypochondrium,  and  one  or  more  areas 
of  tenderness  over  the  stomach  region,  although  this  is  not 
common.  It  is  more  frequent  to  observe  an  area  of  greater 
tenderness  situated  in  a  slightly  tender,  larger  area  as  in 


Fig.  4S.— Diagram  showing  the  area  of  dorsal  pain  and  tenderness  in  gastric  ulcer.  The 
area  is  sometimes  larger  than  is  here  represented  (see  text). 

the  diagram  (Fig.  47)  from  a  female  patient,  aged  twenty- 
seven,  the  subject  of  anasmia  due  to  h^ematemesis  eight  days 
previously ;  there  was  also  a  two  months'  history  of  epigastric 
pain  after  eating.  The  epigastric  pain  and  local  tenderness 
are  not  commonly  absent  in  cases  of  gastric  ulcer,  and  even  in 
those  cases  where  pain  is  not  complained  of,  local  tenderness 
may  be  elicited  by  deep  palpation. 

The  pain  in  the  back  is,  like  the  epigastric  pain,  localised 
and  is  shown  by  local  tenderness.    It  is  frequently  present, 
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itbtM  lo-l-d  epigastric  tenderness  is 

cloubttul     It  IS  sometimes  very  circumscribed,  viz  on  the  left 
side  of  the  twelfth  dorsal  and  first  lumbar  ;ertebii  I 
sometimes  more  diffuse;  over  an  area  of  3  or  4  inch 
m  diameter,  on  the  left  of  the  lower  dorsal  spine,  and  it  may 
even  be  present  to  the  right  of  the  spine.    Pressure  on  "he 

and  both  these  are  aggravated  or  produced  by  the  presence  of 
food  m  the  stomach. 

_  Local  tenderness  in  gastric  ulcer  has  certain  characteristics 
which  are  of  great  value  in  the  recognition  of  the  disease.  It 
IS  sometimes  elicited  by  superficial  palpation  of  the  epigas- 
trium, but  m  many  cases,  moderately  deep  palpation  must  be 
resorted  to.  Deep  palpation,  as  in  pressing  the  hand  nearly 
to  the  region  of  the  spine,  is  never  to  be  resorted  to,  not  only 
because  of  the  danger  of  inducing  hemorrhage  or  perforation 
but  because  it  fails  to  bring  out  the  characteristic  tender  area 
m  gastric  ulcer,  and  tenderness  may  be  ehcited  owing  to  the 
presence  of  disease  in  the  neighbouring  organs  of  the  abdomen 
or  thorax.  The  characteristics  of  the  local  tenderness  in 
gastric  ulcer  as  elicited  with  care  in  the  manner  described 
are  : — 

1.  The  area  of  tenderness  is  the  region  where  the  patient 
experiences  the  greatest  pain  after  eating  or  drinking. 

2.  The  area  of  epigastric  tenderness  persists  in  its  circum- 
scribed form  without  shifting  its  locality  during  the  whole 
course  of  the  illness ;  as  long  indeed  as  the  patient  has  any 
symptoms,  and  in  not  a  few  cases,  after  the  chief  symptoms 
have  disappeared  (e.g.  the  pain  after  food)  during  the  progress 
of  treatment.  In  recrudescence  or  relapse  Of  the  ulcer,  the 
same  area  of  tenderness  is  again  discoverable,  although  it  may 
have  disappeared  previous  to  the  relapse. 

Character  of  the  Pain. — The  pain  varies  somewhat  in 
character.  In  the  early  stage  of  ulcer  it  may  be  simply 
epigastric  distress,  associated  with  localised  tenderness,  but  it 
is  usually  of  a  heavy,  boring  character  and  not  sharp  or 
shooting  except  in  rare  cases.  In  the  back  the  pain  is  of 
the  same  character,  and  the  epigastric  pain  often,  as  patients 
express  it,  "  goes  through  to  the  back." 
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On%d  of  the  Fain. — Actual  pain  is  not  usually  felt  by 
patients  with  gastric  ulcer  when  the  stomach  is  empty. 
When  there  is  continuous  pain,  it  is  usually  due  either  to 
the  stomach  not  being  empty  as  in  great  delay  of  the  food, 
to  distention  by  gas,  or  to  a  condition  of  nervous  irritability 
kept  up  by  injudicious  feeding  or  by  a  general  condition 
of  the  body  such  as  chlorosis. 

The  pain  comes  on  at  two  different  periods  after  a  meal ; 
either  immediately  {i.e.  in  a  few  minutes)  or  one  or  two  hours 
later.  In  cases  where  the  pain  comes  on  directly  after  the 
meal,  which  is  the  most  common  condition,  the  causation  must 
be  ascribed  to  the  solid  food  irritating  the  ulcer  directly,  as 
well  as  to  the  movements  of  the  organ  which  begin  immediately 
food  is  taken ;  the  pain  is  then  kept  up  partly  by  the  move- 
ments and  partly  by  the  secretion  of  hydrochloric  acid  until 
the  digestion  is  completed  or  vomiting  occurs.  In  cases  where 
the  pain  comes  on  some  time  after  food  the  chief  couditions 
producing  the  pam  are  the  increasing  movements  of  the  organ, 
and  the  gradually  increasing  acidity  of  the  stomach  contents. 
Some  of  the  cases  in  which  there  is  delay  in  the  onset  of  pain 
are  no  doubt  those  in  which  the  ulcer  is  situated  just  near  the 
pyloric  orifice,  and  the  pain  occurs  when  the  acid  chyme  is 
expelled  into  the  duodenum,  as  well  as  cases  of  duodenal  ulcer, 
in  which  the  acid  chyme  irritates  the  surface  of  the  ulcer  when 
it  enters  the  duodenum. 

Duration  of  the  Pain. — The  pain  lasts  for  a  varying  time. 
In  some  cases  vomiting  occurs  almost  immediately,  giving 
relief ;  but  when  there  is  no  vomiting  the  pam  may  last  from 
four  to  six  hours,  causing  great  distress,  until  indeed  the 
stomach  contents  are  expelled  through  the  pylorus. 

Variations  in  the  Pain. — In  some  cases  the  pain  is  par- 
oxysmal, and  it  may  be  aggravated  at  the  menstrual  periods  or 
by  the  presence  of  chlorosis  or  tuberculosis.  In  other  cases 
there  is  no  epigastric  or  dorsal  pain,  and  there  is  the  pain  in 
the  chest  after  eating  solid  food,  as  in  gastric  irritation  and 
msufaciency.  There  may  also  be  a  combination  of  pain  in 
the  chest,  and  in  the  epigastrium  or  back ;  or  no  pain  may  be 
complained  of,  although  localised  tenderness  is  present,  and  the 
history  of  hsematemesis  shows  the  case  to  be  one  of  gastric  ulcer. 
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ab.ne  When  the  h.,„.,  TllS:^  si  „t  .  : 
be  one  of  ulcer  and  when  epigastric  pain  and  tenderness  is 
actually  present.    If,  however,  the  pain  is  severe  vo^Z 
rarely  absent.    Vonairing  usuaUy  comes  on  aftci^  a  m  a  a^ 

hour  at  other  times  m  two  hours  or  even  later.  In  the  latter 
ease  It  is  associated  with  great  delay  of  food  in  the  organ  Ii 

T.pf.-p,.f  -^t  IS  frequently  observed  that  the 

patient  gives  a  history  of  occasional  vomiting  after  food,  and 
that  through  neglect  or  injudicious  feeding  the  vomitina 
increases  until  everything  is  rejected  from  the  stomach  as  sooS 
as  It  is  swaUowed.  These  cases  of  continuous  vomiting  and 
retching  are  of  great  importance,  and  are  due  to  an  excessive 
irritability  of  the  stomach  set  up  by  neglect  of  treatment  or 
sometimes  by  a  single  injudicious  meal.  The  character  of 
the  vomited  matters  has  been  previously  described  (p  421) 

EcBmaUmesis  and  3Ielcena.~Th&  occurrence  and  symptoms 
of  hffimatemesis  and  melana  have  been  described  in  Chapter 
XIII.   In  liffimatemesis  due  to  gastric  ulcer  the  bleeding  may  be 
severe  or  slight;  it  may  recur  at  intervals,  perhaps  of  years, 
and  cases  are  not  rare  where  it  has  occurred  in  girlhood  and 
recurred  in  middle  age.     Its  onset  is  preceded  by  no  warning, 
and  a  large  quantity  of  blood  may  be  brought  up  at  once  oi 
m  two  or  three  vomitings  in  the  course  of  a  week.    It  comes 
on  usually  after  a  meal,  either  directly  or  after  a  short  interval, 
and  it  is  preceded  usually  by  the  symptoms  of  pain  and  tender- 
ness previously  described;  but  it  may  be  the  first  notable 
symptom  in  gastric  ulcer.     The  percentage  of  cases  in  gastric 
ulcer  in  which  hfematemesis  occurs  is  said  to  be  from  30  to 
40,  but  it  is  much  higher  than  this.    In  l7l  cases,  collected 
from  the  records  ot  University  College  Hospital,  hc^matemesis 
occurred  in  144,  a  percentage  of  about  84.    This  figure  is 
perhaps  too  high,  since  a  Large  number  of  cases  are  admitted 
into  hospital  only  when  they  are  the  subjects  of  an  attack  of 
hoematemesis.    Even  making  allowance  for  this,  the  percentage 
of  cases  in  which  the  symptom  occurs  cannot  fall  short  of  80. 
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The  profuseness  of  the  ha3inorrhage  does  not  depend  on 
the  size  of  the  nicer,  although  to  some  extent  no  doubt  it 
depends  on  the  situation.  A  profuse  and  fatal  hasmatemesis 
is  usually  due  to  the  opening  of  a  large  artery,  such  as  a 
branch  of  the  splenic,  of  the  pyloric,  or  of  the  coronary 
artery.  Melsena  is  a  symptom  which,  as  has  been  seen, 
occurs  when  hsematemesis  is  present,  but  in  slight  bleedings 
and  when  the  ulcer  is  near  the  pyloric  orifice  meleena  may 
occur  without  hfematemesis,  as  in  duodenal  ulcer.  In  the 
l7l  cases  in  University  College  Hospital  already  quoted, 
melaena  was  observed  in  19  cases,  a  percentage  of  11,  and  in 
all  these  cases  h£ematemesis  was  also  present. 

The  occurrence  of  haematemesis  may  be  in  relation  to  a 
meal,  or  there  may  be  no  relation  between  the  bleeding  and 
the  taking  of  food.  In  these  latter  cases  vomiting  may  not 
occur,  and  all  the  blood  may  be  found  in  the  stools  (Brinton), 
a  fact  which  emphasises  the  importance  of  the  systematic 
examination  of  the  stools  in  cases  of  suspected  or  evident 
gastric  ulcer. 

Flatulence  is  a  symptom  not  infrequently  observed  in 
gastric  ulcer.  It  is  not  due  to  bacterial  fermentation  of  the 
food,  but  to  one  or  other  of  the  causes  previously  discussed 
(p.  161).  The  accumulation  of  gas  may  cause  great  distress 
by  distending  the  stomach,  and  is  one  of  the  accessory  causes 
of  perforation.  It  tends  also  to  produce  'dilatation  of  the 
organ  (see  Dilatation,  Chapter  XIV.). 

The  appetite  does  not  vary  considerably  in  ulcer  of  the 
stomach.  It  is  commonly  described  as  good,  but  the  patients 
are  afraid  to  eat  owing  to  the  pain  caused  by  food.  There 
may  even  he  an  increase  of  appetite.  In  long-continued  ulcer, 
however,  the  appetite  fails,  and  there  may  be  complete  anorexia.' 
The  appetite  may  also  be  affected  by  a  general  disease  of  the 
body  associated  with  the  gastric  ulcer  (p.  169). 

The  tongtoe  varies.  It  is  usually  clean,  and  not  infre- 
quently the  broad,  pale,  flabby,  tooth-indented  tongue  of  ansemia 
is  seen. 

The  loiuels  are  usually  constipated,  hard  motions  being 
passed.  Diarrhoea  is  not  a  common  symptom.  It  may  be 
present  when  much  blood  is  passed  in  the  stools,  but  is  more 
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common  iu  duodenal  than  in  gastric  ulcer.  In  either  case  it 
is  never  severe. 

The  urine  presents  no  great  variation  from  the  normal, 
except  that  albumoses  may  be  present  (p.  119). 

The  symptoms  of  gastric  ulcer  may  be  modified  by  the 
presence  of  those  of  gastric  irritation  or  of  gastric  insufficiency 
previously  described  (Chapter  VII.).  Catarrh  may  develop  in 
the  later  stages  of  the  disease,  and  is  usually  chronic ;  it  is  shown 
by  the  presence  of  mucus  in  the  vomit,  which  is  alkaline  or 
contains  little  or  no  free  hydrochloric  acid.  IS^ot  uncommonly 
the  presence  of  catarrh  is  only  diagnosed  at  the  post-mortem 
examination.  Moderate  dilatation  of  the  organ  due  to  weak- 
ness of  the  muscular  coat  is  not  uncommon  in  cases  of  gastric 
ulcer,  the  origin  of  the  muscular  weakness  being  chiefly  the 
presence  of  antemia. 

Physical  Examination. — Physical  examination  of  the 
abdomen  in  the  typical  cases  of  ulcer  under  consideration 
shows  the  presence  of  local  tenderness  in  the  epigastrium  and 
back,  and  a  moderate  degree  of  dilatation  of  the  organ. 
There  is  no  tumour  except  in  the  rare  cases  of  fibroid  stenosis 
of  the  pylorus.  The  regions  of  the  abdomen  other  than  the 
epigastric  are  usually  quite  normal,  although  hardened  faeces 
may  be  felt  in  the  caecum  or  the  sigmoid  flexure. 

Irregular  or  Latent  Symptoms. — Ulcer  of  the  stomach  may 
be  present  and  the  typical  symptoms  just  described  absent. 
These  cases  occur  both  in  young  women  and  in  middle  aged 
patients  of  both  sexes.  The  symptoms  may  be  simply  those 
of  a  period  of  "  dyspepsia,"  and  consist  of  a  sense  of  weight 
after  taking  food  and  pain  in  the  chest,  followed  at  varying 
intervals  by  haematemesis,  which  is  the  first  sign  that  any  other 
disease  than  that  of  functional  disorder  of  the  stomach  is  present. 
In  other  cases  the  first  sign  is  that  of  perforation,  and  although 
such  patients  may  exhibit  signs  of  ill-health  previous  to  the 
perforation,  no  symptoms  referable  to  gastric  ulcer  are  dis- 
coverable. In  other  cases,  again,  there  are  symptoms  of 
functional  disorder  of  the  stomach  which  may  be  succeeded  by 
attacks  of  severe  vomiting  and  retching,  in  which  very  acid 
vomit  is  brought  up.  Haematemesis  or  perforation  may  not 
ensue  in  these  cases,  which  are  only  suspected  to  be  gastric 
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ulcer.  Ill  still  other  cases  there  are  no  symptoms  whatever 
during  life  suggesting  gastric  ulcer,  which  is  first  discovered 
on  a°post-mortem  examination.  Some  cases  of  perforation 
and  of  peritonitis  belong  to  this  class,  as  well  as  cases  in  which 
the  stomach  symptoms  are  overshadowed  by  those  of  a  severe 
co-existing  disease,  such  as  bronchitis,  tuberculosis,  and  renal 
disease,  "in  suspected  cases  of  gastric  iilcer  where  htemate- 
mesis  is  absent,  the  diagnosis  rests  chiefly  on  the  presence  of 
a  localised  pain  after  food  or  of  localised  tenderness  in  the 
epigastrium  or  back,  in  the  regions  already  described. 

Effect  on  Nutrition. — In  the  early  stages  of  gastric  ulcer, 
patients  do  not  waste;  the  digestion  is  good,  and  sufficient 
food  is  absorbed  to  maintain  the  nutrition  of  the  organism. 
On  the  other  hand,  if  there  is  much  vomiting,  wasting  is 
observed,  and  it  may  be  well  marked.  Attacks  of  hseniatemesis 
are  also  followed  by  wasting,  which  is  chiefly  due  to  the 
enforced  starvation  of  the  patient.  In  ulcer  of  long  duration, 
on  the  other  hand,  the  wasting  is  frequently  very  great ;  the 
patients  being  emaciated,  ancemic,  and  very  weak.  This  con- 
dition is  brought  about  either  by  deficient  digestion  of  the 
food  owing  to  the  diminution  of  the  secretion  of  the  gastric 
juice  or  to  the  presence  of  chronic  gastric  catarrh,  or  by  the 
supervention  of  one  of  the  comphcations  of  ulcer,  viz.  simple 
dilatation  of  the  organ,  stenosis  of  the  pylorus,  or  contraction 
due  to  stenosis  of  the  cardiac  orifice. 

Course,  and  Duration  of  Ulcer. — According  to  Cruveilhier, 
80  per  cent  of  the  cases  get  well,  but  this  is  probably  too 
high  an  estimate  of  recovery.  It  is  a  disease  which  is 
amenable  to  treatment  and  is  cured  by  treatment,  relapses 
being,  in  the  large  number  of  cases,  due  to  injudicious  feeding, 
to  some  other  irregularity  tending  to  increase  or  to  aggravate 
ulceration,  and  to  the  fact  that  it  is  difficult  to  persuade 
patients  to  be  careful  with  their  diet  when  they  feel  well.  It 
is  a  disease  in  which  there  are  remissions  and  intermissions : 
that  is,  there  are  periods  when  the  typical  symptoms  above 
described  are  present;  then  these  cease  entirely  and  the 
patient  has  a  period — varying  from  months  to  years — of  com- 
plete or  partial  relief  from  the  symptoms,  which  then  reappear, 
sometimes  suddenly — with  haematemesis  due  to  some  dietetic 
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or  other  irregularity.  Eelapses  which  occur  at  long  intervals 
may  be  due  either  to  the  opening  up  of  an  old  ulcer,  or  to  the 
formation  of  a  new  one ;  sometimes  the  new  ulcer  is  acute 
perforation  ensuing  and  rapid  death.  The  duration  therefore 
of  an  ulcer  cannot  be  stated  to  be  of  any  definite  length :  the 
patient  may  be  ill  only  a  few  weeks  and  then  the  ulcer  per- 
forates, causing^  death;  or  symptoms  may  be  present  for 
months,  even  for  years,  and  then  recovery  takes  place.  It  is 
in  recovery  following  old  ulcers  that  the  complications  shown 
in  distortion  of  the  stomach  are  most  common. 

Prognosis. — The  prognosis  of  ulcer,  speaking  generally,  is 
good.  N"ot  only  do  many  cases  recover,  but  healing  is 'so 
greatly  promoted  by  treatment,  that  in  the  majority  of  cases  it 
may  be  said  that  the  prognosis  depends  on  the  proper  treat- 
ment being  adopted,  and  many  cases  recover  without  any 
deformity  of  the  organ  produced  by  cicatrisation  of  the  ulcer. 
Accidents  may,  however,  happen  at  any  time,  viz.  perfora- 
tion or  a  fatal  htematemesis.  The  only  means  of  guarding 
against  perforation  and  haematemesis  is  by  treatment.  Both 
perforation  and  haematemesis  may  come  on  in  patients  who 
have  not  previously  experienced  any  severe  stomach  symptoms, 
and  so  for  the  first  time  come  under  medical  observation  when 
these  accidents  have  happened.  On  the  other  hand,  when  the 
patient  is  under  medical  supervision,  these  accidents  may  be 
to  a  great  extent  prevented  by  the  treatment  of  the  patient. 
No  prognosis  can  be  made  from  the  size,  depth,  or  position  of 
the  ulcer,  for  at  present  there  are  no  symptoms  or  physical 
signs  enabling  the  diagnosis  of  these  points  to  be  made. 

In  determining  the  prognosis  the  general  condition  of  the 
patient  must  be  taken  into  account,  that  is,  the  association  of 
other  diseases  with  the  ulcer  of  the  stomach  ;  chlorosis,  cardiac 
disease,  renal  disease,  and  tuberculosis.  Chlorosis  does  not 
seriously  affect  the  prognosis  inasmuch  as  it  is  capable  of 
being  relieved  by  treatment.  Both  in  cardiac— that  is,  mitral 
valvular  disease — and  in  chronic  renal  disease  the  tendency  is 
to  haemorrhage  not  only  from  the  stomach,  but  from  other 
parts ;  and  in  some  cases  of  mitral  disease  associated  with 
chronic  ulcer,  haematemesis  is  a  well-marked  symptom.  In  un- 
compensated mitral  disease,  when  gastric  ulcer  exists,  the  con- 
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clition  may  be  serious,  but  the  prognosis  here  depends  on  the 
degree  with  which  the  compensation  of  the  heart  can  be 
remedied  by  digitahs  or  other  remedies.  The  prognosis  of 
gastric  ulcer  in  renal  disease  is  serious,  but  not  from  the  pre- 
sence of  the  ulcer  itself,  but  from  the  dangers  of  the  renal 
disease.  In  tuberculosis,  the  lung  symptoms  not  unfrequently 
obscure  to  a  greater  or  less  extent  those  of  gastric  iilcer,  which 
is  then  found  for  the  first  time  on  a  post-mortem  examination. 
In  cases  of  slight  tuberculosis  the  gastric  ulcer  may  be  shown 
by  definite  symptoms ;  it  is  a  serious  compKcation  of  such 
cases,  although  not  necessarily,  or  even  commonly,  fatal.  In 
cases  of  old  ulcers  where  there  is  great  ansemia,  wasting,  and 
even  emaciation,  a  guarded  prognosis  must  be  given.  One  or 
two  slight  attacks  of  htematemesis  may  be  in  these  cases 
fatal,  and  the  deficiency  in  the  functions  of  the  stomach  are 
only  partly,  and  not  completely,  capable  of  being  remedied  by 
treatment. 

Diagnosis. 

In  the  majority  of  instances,  the  diagnosis  of  gastric  ulcer 
is  easy.  The  association  of  the  pain  directly  after  meals  with 
local  tenderness  and  with  vomiting,  and  the  occurrence  of 
heematemesis  with  or  without  melsena,  is  sufficient  for  the 
diagnosis  of  the  condition.  This  combination  of  symptoms  is 
not  always  present.  Pain  after  food  is  present  in  other  diseases 
of  the  stomach  besides  gastric  ulcer,  for  example  in  "  nervous 
dyspepsia,"  in  gastric  catarrh,  etc. ;  and  there  are  other  causes 
of  haematemesis  than  gastric  ulcer,  while  haematemesis  is  not 
always  present  in  gastric  ulcer.  The  diagnosis  therefore  has 
to  be  considered  from  several  points  of  view — as  regards  the 
age  and  sex  of  the  patient  in  which  the  symptoms  occur,  as 
regards  the  presence  or  absence  of  hsematemesis,  as  regards  the 
absence  of  all  the  typical  symptoms  pointing  to  ulcer. 

In  a  young  woman  the  subject  of  chlorosis,  or  even  with- 
out chlorosis,  where  there  is  no  renal  disease  and  no  cardiac 
disease,  the  presence  of  localised  epigastric  and  dorsal  pain, 
with  localised  tenderness  in  these  regions,  coming  on  after 
food  and  accompanied  by  vomiting,  giving  relief  to  the  pain, 
is  sufficient  for  the  diagnosis  of  gastric  ulcer,  whether  hoema- 
28 
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temesis  be  present  or  not.  On  the  other  hand,  with  such 
patients  htematemesis  may  be  the  first  symptom  noticed  and 
Its  occurrence,  even  with  slight  dyspeptic  symptoms,  is  sufficient 
for  diagnosis. 

In  middle  age  —  both  in  women   and  in  men  the 

significance  of  the  local  pain  and  tenderness  after  food  is  as 
great  as  in  young  adults,  but  the  diagnostic  significance  of 
hffimatemesis,  when  these  special  symptoms  are  absent,  is  not 
so  great,  inasmuch  as  in  middle  age  other  diseases  are  com- 
mon which  may  produce  hasmatemesis — such  as  mitral  val- 
vular disease,  which,  arising  in  young  adult  life  and  becoming 
compensated,  is  liable  to  become  tmcompensated  in  middle  life, 
and  chronic  renal  disease  which  frequently  develops  towards 
middle  life.  It  has  been  previously  pointed  out  that  although 
hsematemesis  may  be  caused  by  these  diseases,  yet  gastric  ulcer 
may  be  associated  with  them,  and  produce  hsematemesis.  The 
question  of  the  diagnosis  of  haimatemesis  as  to  whether  it  is 
due  to  stomach  bleeding  or  not  has  already  been  discussed 
(Chapter  XIII.),  and  need  not  again  be  referred  to.  When 
hsematemesis  is  absent  the  diagnosis  of  the  gastric  ulcer  rests 
on  the  character  of  the  pain  and  tenderness  almost  solely,  but 
pain  may  be  absent,  and  the  tenderness  be  brought  out  only 
by  moderately  deep  palpation  in  the  epigastrium.  In  not  a 
few  cases,  the  diagnosis  of  ulcer  is  made  after  perforation  has 
occurred  (see  Perforation,  p.  442). 

Ulcer  of  the  stomach  must  be  diagnosed  from  the  following 
conditions  : — Gastric  catarrh,  nervous  dyspepsia,  gastralgia, 
carcinoma  ventriculi,  cholelithiasis,  duodenal  ulcer. 

1.  Gastric  Catarrh. — It  is  only  in  rare  cases  that  a  case  of 
gastric  catarrh  could  be  mistaken  for  one  of  ulcer.  In  catarrh 
there  is  pain  after  food,  but  the  pain  differs  from  that  of  ulcer  in 
the  fact  that  although  it  may  be  epigastric,  yet  it  is  diffuse,  and 
never  presents  the  localised  character  of  the  pain  and  tender- 
ness in  ulcer.  Moreover,  there  is  this  important  difference 
between  the  tenderness  and  pain  in  gastric  ulcer,  and  that  in 
catarrh.  It  has  been  shown  previously  that  in  subacute 
catarrh  the  whole  of  the  stomach  region  may  be  painful  and 
tender,  and  that  in  catarrh  in  the  stage  of  recovery  or  in 
chronic  catarrh,  there  may  be  one  or  two  tender  areas  in 
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the  epigastrium,  but  that  these  are  not  constant,  and  rapidly 
disappear,  in  many  instances  appearing  perhaps  over  another 
area  of  the  stomach.  In  ulcer,  on  the  other  hand,  the  pain 
and  tenderness  is  always  localised  to  one  spot,  and  it  is 
remarkable  how  long — it  may  be  months — this  particular 
spot  may  be  painful  and  tender  after  food.  The  character 
of  the  vomiting  in  catarrh  does  not  differ  very  much  from  that 
in  ulcer,  and  in  subacute  catarrh  it  has  the  same  relation  to 
food  as  in  ulcer.  The  vomit  in  catarrh  differs  from  that  of 
ulcer  in  the  fact  that  it  contains  mucus,  and  never  contains 
an  excess  of  hydrochloric  acid  as  in  some  cases  of  ulcer; 
the  motions  also  may  contain  mucus.  Hsematemesis  may  be 
present  in  both  diseases,  but  in  gastric  catarrh  it  is  usually 
absent,  and  when  present  it  exists  only  in  a  small  amount. 
Profuse  htematemesis  is  never  due  to  gastric  catarrh.  In 
subacute  catarrh  and  in  catarrh  generally  there  is  a  greater 
tendency  to  dilatation  of  the  organ  than  in  ulcer. 

2.  Nervous  Dyspepsia  and  Gastralgia. — Cases  of  nervous 
dyspepsia  and  gastralgia  frequently  present  great  difficulty 
in  their  diagnosis  from  chronic  ulcer.  This  generally  arises 
from  the  great  pain  present,  and  in  many  cases  its  associa- 
tion with  repeated  vomiting.  The  pain  in  gastralgia  varies 
greatly,  but  it  is  usually  sharp  and  shooting- — ^it  comes  on 
when  the  stomach  is  empty,  and  rarely  is  it  increased  by  the 
ingestion  of  food,  being  usually  indeed  relieved  by  eating.  It 
differs  again  from  the  pain  of  chronic  ulcer  by  being  relieved 
frequently  by  alcoholic  drinks,  the  pain  of  ulcer  being  usually 
increased  ;  and  it  is  relieved  as  a  rule  by  pressure.  JSTervous 
dyspepsia  and  gastralgia  are  associated  with  those  conditions 
of  the  nervous  system  which  have  been  previously  discussed, 
viz.  hysteria,  hypochondriasis,  and  neurasthenia  (p.  207). 

Some  difficulty  will  arise  in  those  cases  of  nervous  dys- 
pepsia where  epigastric  distress  is  associated  with  repeated 
vomiting,  and  where  ulcer  might  be  suspected.  Besides  the 
association  of  the  stomach  condition  with  general  nervous 
symptoms,  the  absence  of  haematemesis  and  melsena  is  an 
aid  to  diagnosis.  Moreover,  when  placed  on  strict  regimen 
such  patients  do  not  improve  in  ten  to  fourteen  days,  as  in 
cases  of  ulcer  (Leube). 
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3.  Carcinoma  Ventriculi. — As  a  rule  there  is  no  difficulty 
in  distinguishing  carcinoma  ventriculi  from  ulcer.  The  age 
of  the  patient  may  be  distinctive ;  carcinoma  appearing  in 
middle  age  or  just  beyond  it.  The  pain  is  again  characteristic 
— it  is  not  like  that  of  ulcer,  so  directly  associated  with  the 
ingestion  of  food,  and  is  more  or  less  continuous  or  appears  in 
severe  paroxysms.  The  vomiting  is  not  related  to  the  pain, 
and  is  usually  that  associated  with  dilated  stomach,  and  the 
vomited  matters  show  a  diminution  in  the  amount  of  hydro- 
chloric acid,  and  the  products  of  bacterial  fermentation  are 
found  (Chapter  XIV.).  Hsematemesis  is  not  so  frequent  or 
profuse  in  cancer  as  in  ulcer,  and  is  usually  shown  in  "  coffee- 
grounds  "  vomiting.  The  presence  of  a  tumour  at  the  pylorus 
or  near  the  pylorus  is  distinctive  of  carcinoma  except  in 
those  rare  cases  in  which  there  is  a  fibroid  stricture  of  the 
pylorus  (see  Cancer,  p.  492).  Cancer  is  a  progressive  disease; 
ulcer,  a  chronic  disease  with  intervals  of  quietude. 

4.  Gallstones — Cholelithiasis. — In  the  majority  of  cases 
ulcer  of  the  stomach  cannot  be  mistaken  for  gallstones;  inas- 
much as,  although  biliary  colic  usually  supervenes  after  a 
meal,  yet  the  pain  is  not  situated  in  the  stomach  region,  but  to 
the  right  of  it,  and  it  is  extremely  severe,  extending  all  over 
the  right  hypochondrium  and  round  the  abdomen.  It  is  only 
in  the  rare  cases  of  ulcer  in  which  the  pain  is  so  severe  that 
the  patient  has  to  roll  on  the  floor  to  try  and  obtain  relief, 
that  the  pain  of  biliary  colic  might  be  mistaken  for  that  of 
u.lcer.  In  such  cases  the  history  of  the  patient  may  be  dis- 
tinctive ;  the  localised  pain  and  tenderness,  and  the  history 
of  hsematemesis  would  point  to  ulcer.  The  history  of  long 
intervals  between  the  attacks  of  pain  is  in  favour  of  biliary 
colic,  as  well  as  the  occurrence  of  jaundice  and  a  tender  liver 
after  the  attack. 

5.  Duodenal  Ulcer. — See  p.  458. 

Diagnosis  of  the  Seat  of  the  Ulcer. — The  diagnosis  of  the 
seat  of  the  ulcer  is  impossible  in  the  majority  of  cases.  The 
position  can  only  be  suspected,  and  no  reliance  can  be  placed 
on  the  directions  which  have  been  given  for  the  diagnosis  of 
the  position  of  the  ulcer.  Thus  an  ulcer  of  the  posterior  sur- 
face is  said  to  be  indicated  by  pain  in  the  back  more  than  in 
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the  epigastrium,  and  in  these  cases  pressure  on  the  epigastrium 
will  cause  pain  in  the  back.  An  ulcer  on  the  anterior  sur- 
face is  said  to  give  great  tenderness  to  the  right  or  left  of  the 
middle  line  with  less  tendei'ness  at  the  back,  and  it  is  said 
that  the  pain  after  meals  is  diminished  by  the  patient  lying 
on  the  left  side.  An  ulcer  at  the  pyloric  orifice  is  said  to 
be  distinguished  by  the  pain  coming  on  some  time  after  food, 
that  is,  when  the  contents  of  the  stomach  are  expelled  into  the 
duodenum,  and  by  the  fact  that  the  pain  is  relieved  by  lying 
on  the  left  side.  But  there  is  not  sufacient  evidence  to  go 
upon  to  decide  whether  the  diagnosis  of  the  seat  of  the  ulcer 
is  possible  from  these  statements,  and  it  must  be  remembered 
that  although  diagnosis  of  the  seat  of  the  ulcer  is  important 
from  the  point  of  view  of  prognosis  and  of  surgical  pro- 
cedure, yet  ulcer  of  the  stomach  is  not  always  single,  and 
cases  are  not  infrequent  where  there  is  an  ulcer  situated  on 
the  posterior  surface — the  most  favourable  position — and 
another  on  the  anterior  surface,  the  most  dangerous  position. 

For  the  diagnosis  of  perforation  and  other  complications  of 
ulcer,  see  p.  440  d  seg^. 


Treatment. 

The  two  objects  to  be  borne  in  mind  in  the  treatment  of 
ulcer  in  the  stomach  are : — 

1.  To  promote  the  healing  of  the  ulcer. 

2.  To  relieve  the  symptoms  of  the  disease. 

1.  The  healing  of  the  ulcer  is  promoted  by  means  of  rest. 
By  giving  rest  to  the  stomach,  not  only  is  the  healing  of  the 
ulcer  promoted,  but  the  dangers  of  hrematemesis  and  of  per- 
foration are  averted ;  and  it  is  in  devising  means  of  giving 
physiological  rest  to  the  stomach,  while  enabling  the  patient 
to  assimilate  sufficient  food  for  the  needs  of  the  economy,  that 
the  treatment  of  ulcer  consists. 

Physiological  rest  is  given  to  the  stomach  in  the  following 
ways : — • 

(a)  By  hodily  rest. — Rest  in  bed  or  in  the  recumbent 
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position  is  essential  to  the  treatment  of  cases  of  ulcer  with 
active  symptoms. 

(/3)  By  mmm  of  food,  which  in  its  solid  form  irritates  the 
ulcer  and  prevents  heaHng,  and  by  exciting  peristaltic  move- 
ments of  the  organ  and  the  secretion  of  gastric  juice  (chiefly 
the  hydrochloric  acid)  is  the  direct  cause  of  preventing  the 
healing  of  the  sore.  Complete  physiological  rest  is  given  by 
cutting  off  the  administration  of  food  by  the  mouth,  and 
adopting  feeding  by  the  rectum ;  partial  physiological  rest  is 
given  by  adopting  a  liquid  diet,  one  readily  digested  and 
non-irritating. 

(7)  By  preventing  gaseous  distension  of  the  stomach, 
whereby  the  ulcer  is  stretched  and  its  healing  delayed. 

(S)  By  treating  the  general  condition  of  the  body — chiefly 
anaemia — which  delays  the  healing  of  the  ulcer. 

The  chief  conditions  which  prevent  the  healing  of  the  ulcer 
of  the  stomach  are  injudicious  dieting  and  the  presence  of  a 
serious  general  disease. 

2.  Treatment  must  also  be  adopted  to  relieve  the  symptoms 
of  the  disease,  viz.  pain,  vomiting,  hyperacidity,  flatulence,  con- 
stipation, and,  lastly,  the  occurrence  of  bleeding  as  shown  in 
hsematemesis  and  melaena.  The  actual  treatment  to  be  adopted 
is  both  medicinal  and  dietetic. 

Cases  of  ulcer  of  the  stomach  may  first  come  under  obser- 
vation in  different  stages  of  the  disease. 

1.  They  may  be  only  suspected  cases,  i.e.  those  in  which 
haematemesis  has  not  occurred. 

2.  There  may  have  been  a  recent  bleeding  from  the 
stomach,  from  the  effects  of  which  the  patient  is  still  suffering ; 
or  the  bleeding  may  occur  while  the  x^atient  is  under  observa- 
tion. 

3.  There  may  be  a  history  of  htematemesis  some  tune 
previously,  the  effects  of  the  loss  of  blood  having  passed  off, 
but  there  are  still  symptoms  of  ulcer,  as  shown  in  pain, 
tenderness,  and  vomiting;  and  individual  cases  may  show 
greater  or  less  prominence  of  one  or  other  of  these  symptoms. 

4.  The  case  may  be  of  long  standmg  with  intervals  of 
quietude,  and  with  attacks  of  hrematemesis ;  and  tlie  patient 
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may  show  the  signs  of  cachexia  and  of  gastric  insufficiency 
with  dilatation  of  the  stomach. 

The  treatment  of  cases  in  which  there  has  been  recent 
htemorrhage  has  already  been  considered  in  Chapter  XIII. 
p.  377. 

The  treatment  of  long-standing  cases  is  that  of  gastric  in- 
sufficiency, which  has  already  been  considered  in  Chapter  X.  p. 
295,  and  Chapter  XI.  p.  334  ;  or  that  of  dilatation,  which  has 
been  considered  in  Chapter  XI.  p.  347,  and  Chapter  XIV.  p.  3  9 1. 

The  remaining  cases  for  consideration  are  the  suspected 
cases,  and  those  in  which  the  diagnosis  is  certain  and  there 
are  actual  symptoms  of  ulcer,  but  there  are  none  of  the  effects 
of  long-continued  ulceration  of  the  organ. 

The  diet  which  is  to  be  adopted  in  these  cases  has  already 
been  discussed  (Chapter  XI.  p.  349).  The  choice  is  between 
feeding  by  the  mouth  and  rectal  feeding.  And  in  feeding  by 
the  mouth  the  diet  is  to  be  prescribed  on  the  lines  discussed 
in  Chapter  XI.  p.  340  ei  seq.  In  changing  from  the  liquid  diet  to 
the  solid  one,  great  difficulties  will  be  experienced,  and  the 
change  must  be  effected  on  the  lines  previously  laid  down 
(Chapter  XI.  p.  322  sec[),  viz.  in  the  graduated  feeding  adopted 
for  the  cure  of  gastric  irritation  and  chronic  gastric  catarrh. 
The  principles  of  dietetics  in  chronic  ulcer  do  not  differ  from 
those  in  other  gastric  affections,  and  have  already  been  so 
fully  discussed  that  they  need  no  repetition  here. 

As  regards  the  medicinal  treatment  in  chronic  ulcer,  acids 
are,  as  a  rule,  inadmissible,  and  alkalies  are  of  great  service, 
acting  as  antacids  (Chapter  X.  p.  291).  They  may  be  with 
benefit  combined  with  sedatives  for  the  relief  of  pain  and 
vomiting.  Sedatives  may  be  given  by  themselves  for  the  relief 
of  pain  and  vomiting  (Chapter  X.  p.  300). 

Tor  the  treatment  of  flatulence  and  gaseous  distension  of 
the  stomach,  see  Chapter  X.  p.  294.  For  the  treatment  of 
constipation.  Chapter  X.  p.  309.  It  may  be  added  that  in 
chronic  ulcer  all  violent  purgatives  are  to  be  avoided. 

Results  of  Trealment. — By  the  adoption  of  the  proper  treat- 
ment, patients  with  ulcer  of  the  stomach  greatly  improve, 
whether  there  has  been  a  recent  htematemesis  or  not.  By 
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continued  rest  to  the  body  and  mind,  by  the  careful  adminis- 
tration of  food  by  the  month  or  by  rectal  feeding,  and  by 
the  judicious  administration  of  remedies  for  the  relief  of  the 
symptoms,  patients  make  good  progress  in  fourteen  days  or 
a  month.    Any  relaxation  of  the  treatment  must  be  allowed 
only  after  careful  consideration  of  its  effects  in  reheving  the 
symptoms.    A  time  comes  when  the  liquid  diet  by  mouth 
causes  no  epigastric  distress,  and  when,  by  the  slow  addition 
of  carbohydrates  or  digestible  anunal  food  articles  to  the  diet, 
no  pain  is  experienced  after  food.    As  long  as  there  is  local 
tenderness  in  the  epigastrium  the  patient  must  be  carefully 
dieted  ;  any  increase  in  the  food  which  causes  pain  being  at 
once  withdrawn  from  the  dietary.    The  patient  may  gradually 
be  able  to  take  an  ordinary  diet  of  digestible  food  articles 
(p.  327).   But  this  is  the  period  of  danger.   The  ulcer  perhaps 
has  healed,  but  the  cicatrised  tissue  is  soft,  and  dietetic  in- 
discretions in  the  form  of  excess  of  food,  of  indigestible  food, 
or  of  irritating  food  accessories  may  bring  on  a  return  of  the 
symptoms.    These  indiscretions  indeed  are  the  cause  of  re- 
lapses ;  they  are  the  cause  of  the  failure  of  the  after-treatment 
of  ulcer.    Patients  who  have  had  an  ulcer  and  who  feel  well 
lose  their  caution  and  consume  the  diet  of  a  healthy  person, 
whereas  for  a  long  time  (it  may  be  a  year  or  more)  after  the 
active  symptoms  of  ulcer  have  subsided,  the  patient  ought  to 
consider  himself  a  dietetic  invalid. 


Complications  op  Ulcee. 

The  two  dangers  of  ulcer  to  the  stomach  are  htematemesis 
and  perforation ;  they  are  the  commonest  causes  of  death,  in 
addition  to  exhaustion  produced  by  an  ulcer  of  long  stand- 
ing. It  is  impossible  exactly  to  estimate  the  proportion  of 
cases  which  die  from  each  of  these  causes,  but  in  statistics  it 
seems  to  bo  shown  that  the  females  are  more  subject  to  death 
from  perforation,  and  males  to  death  from  haemorrhage. 

Htematemesis  and  melajiia  have  already  been  considered 
(Chapter  XIII.).  The  following  complications  of  ulcer  remain  for 
discussion :  dilatation  of  the  stomach,  hour-glass  contraction 
of  the  stomach,  and  perforation. 
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Dilatation.— '^im-^l'^  dilatation  occurs  in  a  certain  number 
of  cases,  and  may  be  of  two  kinds,  viz.  a  temporary  dilatation 
occurring  in  the  early  stage  of  the  ulcer  and  due  to  causes 
previously  mentioned,  or  a  permanent  dilatation  which  occurs 
more  frequently  in  patients  in  middle  and  old  age.  Habershon 
found  that  in  sixty  cases  of  ulcer  there  were  eighteen  cases  of 
dilatation  of  the  stomach,  and  that  the  period  at  which  these 
occurred  was  at  an  average  age  of  fifty-two  ;  this  includes  both 
simple  dilatation  and  dilatation  due  to  stenosis.  Permanent 
simple  dilatation  is  not  an  uncommon  consequence  of  ulcer, 
and  is  more  frequent  than  that  due  to  stenosis  of  the  pylorus. 
The  symptoms  have  already  been  described  under  the  heading 
of  Dilatation  of  the  Stomach  (Chapter  XIV.).  In  the  history 
there  is  usually  clear  evidence  of  the  existence  of  an  ulcer 
from  the  occurrence  of  pain  and  vomiting  after  food,  with 
attacks  of  haBmatemesis.  The  diagnosis  and  treatment  have 
also  been  considered,  and  the  diagnosis  of  stenosis  as  the 
cause  of  dilatation  will  be  considered  under  the  head  of 
Cancer  (Chapter  XVI.  p.  494). 

2.  Hour-glass  Contraction  of  the  Stomach. — Hour-glass  con- 
traction of  the  stomach  may  be  either  congenital,  or  it  may  be 
due  to  the  cicatrisation  of  a  large  ulcer  in  the  mid-region  or 
the  pyloric  region  of  the  stomach.  It  is  a  condition  not 
usually  diagnosed  during  life,  and  it  is  usually  discovered  only 
at  the  post-mortem  examination.  There  may  be  evidences  of 
dilatation  of  the  organ,  and  the  only  sign  which  points  to  the 
presence  of  hour-glass  contraction  of  the  stomach  is  one  described 
by  Jaworski  under  the  name  of  ectasia  ventriculi  paradoxa. 
Simply  stated,  this  means  that  there  may  be  evidences  of  the 
presence  of  a  large  amount  of  fluid  in  the  stomach  on  succus- 
sion ;  or  a  large  amount  of  fluid  may  be  passed  into  the 
stomach  by  the  tube,  and  yet  but  little  can  be  regained  by 
means  of  the  pump  or  aspirator ;  that  is,  the  fluid  passes 
into  the  farther  compartment  of  the  stomach,  and  cannot 
be  regained.  There  is  no  treatment  special  to  hour-glass 
contraction  of  the  stomach  except  that  for  other  forms  of 
dilatation. 


1  S.  H.  Habershon,  M.D.,  "  The  Prognosis  of  Simple  Gastric  Ulcer,"  St. 
Barth.  Hasp.  Rc}-).,  London,  vol.  xxvii. 
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DUatation  of  the  pyloric  region  into  a  pouch  not  infre- 
quently results  from  ulcer.  This  dilated  portion  of  the  organ 
may  sometimes  be  felt  during  life,  occupying  the  right  parfof 
the  stomach  region.  The  rounded  mass  gives  a  tympanitic 
note  on  percussion. 

3.  Pe7/om^io7i.— Perforation  is  a  frequent  cause  of  death 
and  is  the  event  most  to  be  dreaded  when  a  gastric  ulcer  is 
present.  According  to  Brinton,  in  234  cases  of  death  from 
perforation,  160  were  females  and  74  were  males;  in  statistics 
quoted  by  Habershon,  death  from  haemorrhage  took  place  in 
185  cases,  of  which  108  were  in  men  and  77  in  women. 
Dilatation,  it  may  be  mentioned,  according  to  Habershon,  is 
also  more  frequent  in  males  than  in  females. 

_  The  frequency  of  perforation  has  been  estimated  by 
Brinton  as  13i  per  cent  of  all  cases,  the  calculation  being 
made  from  234  fatal  cases  ;  according  to  Habershon  perforation 
occurs  in  1 8  per  cent  of  all  cases.  It  is  most  frequent  in  young 
females,  and  is  more  or  less  likely  to  occur  according  as  the 
ulcer  is  situated  towards  the  anterior  surface  of  the  organ 
where  there  is  no  protecting  solid  organ.  In  ulcers  situated 
on  the  posterior  surface,  near  the  pancreas,  spleen,  or  liver,  per- 
foration may  have  several  effects.  The  walls  of  the  stomach 
may  be  completely  adherent  to  the  solid  organ,  and,  the  base 
of  the  ulcer  being  perforated,  a  large  abscess  may  subsequently 
be  formed  in  the  liver,  pancreas,  or  spleen.  In  other  cases 
the  perforation  is  into  the  peritoneal  cavity.  According 
to  the  position  of  the  ulcer  perforation  may  have  one  or  two 
effects  ;  the  contents  of  the  stomach  may  be  extruded  into  the 
general  peritoneal  cavity,  or  they  may  be  shut  into  the  upper 
peritoneal  cavity,  usually  by  adhesions.  In  the  first  case 
rapid  death  may  occur  before  peritonitis  is  developed ;  general 
peritonitis,  however,  being  the  usual  consequence  of  the 
accident.  In  the  second  case  an  abscess  is  formed  (sub- 
phrenic abscess)  either  on  the  left  or  the  right  side  of  the 
upper  part  of  the  abdomen. 

Anatomically,  therefore,  perforation  of  the  ulcer  may  occur 
without  serious  effects,  the  base  of  the  ulcer  being  formed  by 
a  solid  organ,  and  the  stomach  contents  prevented  from 
escaping  by  adhesions  round  the  base  of  the  ulcer.  Clinically 
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the  term  perforation  is  best  liBiited  to  those  cases  in  which  the 
stomach  contents  escape  into  the  peritoneal  cavity^ 

Perforation    into  the    General    Peritoneal    Cavity.— n^iB 
usually  occurs  from  ulcers  on  the  anterior  surface  of  the 
stomach,  nearly  80  per  cent  of  which  are  said  to  perforate. 
Death  may  occur  in  a  few  hours  from  shock  without  the 
development    of   general    peritonitis.      In  other  cases  the 
symptoms  may  be  divided  into  two  stages,  m  the  farst  ot 
wliich  there  are  evidences  of  the  sudden  rupture  of  a  hollow 
viscus,  and  in  the  second  the  evidences  of  general  peritonitis. 
The  rupture  usually  occurs  without  warning,  taking  place  after 
a  meal,  not  uncommonly  of  indigestible  food,  or  after  some 
sudden  exertion,  perhaps  on  a  full  stomach;  or  it  may  occur 
in  a  fit  of  sneezing  or  coughing  and  in  vomituig.  Perforation 
has  also  been  known  to  occur  after  the  administration  of 
strong  remedies,  e.g.  purgatives.    There  is  acute  pain  referred 
to  the  upper  part  of  the  abdomen,  sometimes  doubling  the 
patient  up,  with  faintness  and  vomiting.   The  pulse  is  extremely 
rapid ;  there  may  be  dyspncea  and  the  features  soon  become 
pinched,  drawn,  and  haggard.    The  abdominal  pain  is  first 
locahsed  in  the  upper  part  of  the  abdomen,  and  then  becomes 
more  difiused.     A  physical  examination  made  at  this  stage 
frequently  reveals  some  definite   signs.      The  contents  of 
the  stomach,  which  consist  of  acid  fluid  and  food-remains 
with  gas,  are  extruded  mto  the  general  peritoneal  cavity. 
The  escaped  stomach  contents  may  either  be  retained  in  the 
upper  part  of  the  peritoneal  cavity,  i.e.  between  the  diaphragm 
and  the  upper  abdominal  organs  (liver,  stomach,  and  spleen), 
or  they  may  pass  to  the  lower  part  of  the  cavity.    The  position 
which  the  escaped  contents  occupy  is  determined  by  two  causes  : 
the  position  of  the  ulcer  and  the  presence  of  adhesions.  In 
perforation  of  ulcers  of  the  anterior  surface,  when  there  are 
no  adhesions,  the  stomach  contents  enter  the  lower  part  of 
the  peritoneal  cavity,  as  in  du.odenal  ulcer.    But  when  there 
are  adhesions  and  in  perforation  of  ulcers  of  the  posterior  wall, 
the  stomach  contents  are  often  retained  in  the  upper  part  of 
the  abdomen.    In  this  case  the  physical  signs  are  the  same  as 
those  described  under  subphrenic  abscess  (p.  446). 

The  presence  of  fluid  and  gas  in  the  lower  part  of  the  peri- 
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depe,,clmg  „„  the  amount  of  gas  and  liquid  °i„  the  s  „,  Ich  °  t 

the  stomach  region,  not  usually  loealised,  although  it  mav 
most  marked  at  the  seat  of  the  perforated  ulcei-    PerZi  n 
may  demonstrate  the  presenee  of  gas  in  the  abdomiua  eavr 
and   liquid   m  the  flanks  and   iliac  regions,  but  if  the' 
amount  of  Ii,„id  is  small  it  may  be  all  coUe  ted  in  o 

'1  "'"V'?  ^1  -  Phy-al  exam  ! 

nation  01  the  surface  of  the  abdomen.  In  a  previously  healthy 
mdmdual,  for  example  in  a  young  woman  who  has  had  no 
previous  serious  illness,  these  symptoms  and  signs  are  indica- 
tive  ot  perforation. 

The  patient  is,  however,  as  a  rule  seen  in  the  second 
stage,  when  peritonitis  has  .supervened.    In  this  stage  there 

I'nST  ^  ""''^^  ^'^Sh,  ranging  from  100°  to 

iU.         It  IS  contmuous  in  the  early  stage,  but,  later  on  it 
becomes  irregular.    The  patient  not  unfrequently  lies  in  bed 
on  the  back,  with  the  knees  drawn  up,  with  an  expression 
of  pam  m  the  face,  and  a  drawn  countenance.    The  pulse  is 
rapid,  small,  and  there  is  a  moderate  increase  of  arterial 
tension.    Vomiting  and  retching  may  be  frequent  and  hic- 
cough may  supervene.   A  physical  examination  in  this  case  may 
reveal  a  smaU  amount  of  gas  and  liquid  in  the  peritoneal 
cavity  as  m  the  early  stage,  but  extreme  rigidity  and  distension 
of  the  abdomen  may  prevent  any  other  sign  being  discovered 
except  extreme  tenderness,  chiefly  over  the  lower  two-thirds 
of  the  ^  abdomen.    The  presence  or  absence  of  abdominal 
respiration  in  the  first  or  second  stage  is  of  some  importance. 
In  the  second  stage,  that  of  peritonitis,  it  is  usually  absent ;  in 
the  first  stage  it  may  be  present  or  absent,  and  at  the  onset 
of  perforation  it  is  usually  absent. 

Diagnosis. — The  diagnosis  of  rupture  of  gastric  ulcer  from 
rupture  of  any  other  part  of  the  intestinal  tract  is  in  many 
cases  of  extreme  difliculty,  and  even  at  the  time  when  an 
operation  is  performed  for  relieving  the  patient  the  diagnosis 
may  not  be  made.    Symptoms  of  shock  followed  by  those  of 
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general  peritouitis  are  common  to  sudden  rupture  of  any 
part  of  the  gastro  -  intestinal  tract.  In  enteric  fever  the 
diagnosis  is  as  a  rule  not  difficult,  owing  to  the  history  of  the 
preceding  acute  illness  and  the  presence  of  high  fever  and 
diarrlioja ;  as  a  rule  diarrhoea  is  absent  in  cases  of  gastric 
ulcer,  and  it  may  be  absent  in  enteric  fever.  In  cases  of 
rupture  of  a  duodenal  ulcer  no  differential  diagnosis  is 
possible  unless  at  the  operation.  In  cases  of  rupture  of 
other  parts  of  the  intestine  the  points  to  be  looked  to 
are  the  occurrence  of  the  first  symptoms,  pain,  etc.,  as  refer- 
able to  the  upper  part  of  the  abdomen  in  gastric  ulcer ;  but  in 
some  cases  where  the  history  of  the  illness  has  to  be  depended 
on,  this  point  cannot  be  clearly  made  out.  In  cases  of  per- 
foration of  the  large  gut,  due  to  malignant  disease,  there  is  as 
a  rule  no  difficulty  in  the  diagnosis ;  the  history,  the  wasting, 
the  cachexia,  and  the  presence  of  a  tumour,  with  the  signs  of 
chronic  intestmal  obstruction,  suffice  to  show  the  nature  of 
the  case.  At  the  operation  undertaken  to  relieve  this  condi- 
tion the  diagnosis  that  the  rupture  has  occurred  in  the  stomach 
or  first  part  of  the  duodenum  may  be  made  by  finding  an  acid 
fluid  in  the  peritoneal  cavity,  and  especially  a  fluid  containing 
free  hydrochloric  acid.  The  tests  for  this  are  easily  per- 
formed (Chapter  V.),  and  if  free  hydrochloric  acid  is  found,  the 
liquid  must  have  come  from  the  stomach  or  first  part  of  the 
duodenum.  Hydrochloric  acid  soon  disappears  from  the 
effused  liquid  when  peritonitis  supervenes  or  when  decomposi- 
tion takes  place,  so  that  its  presence  will  only  be  shown  in 
early  cases  of  peiibration. 

Prognosis. — Almost  invariably,  if  untreated,  cases  of  per- 
foration of  a  gastric  ulcer  mto  the  general  peritoneal  cavity  are 
fatal,  either  immediately  from  shock  or .  after  a  few  days  from 
the  effects  of  general  peritonitis.  Cases  have  been  recorded, 
however,  in  which  spontaneous  recovery  has  taken  place,  but 
these  are  extremely  rare,  rarer  perhaps  than  in  cases  of 
typhoid  fever  where  there  has  been  perforation. 

Treatment—The  only  treatment  that  can  be  suggested  as 
likely  to  save  the  life  of  the  patient  is  surgical ;  that  is,  the 
performance  of  an  abdominal  section.  The  two  objects  of 
such  an  operation  are  the  thorough  cleansing  of  the  peri- 
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toneal  cavity,  and,  if  possible,  the  closure  of  the  opening  in 
the  ulcer.    The  decision  as  to  what  has  exactly  to  be  done 
depends  partly  on  the  accessibility  of  the  ulcer  and  partly  on 
the  adhesions  round  the  ulcer.    The  ulcer  may  be  inaccessible 
or  may  be  surrounded  by  so  many  adhesions  that  it  is  unadvis- 
able  to  interfere  with  it.    The  patient  is  in  great  danger  from 
two  causes.    If  the  stomach  contents  are  aUowed  to  remain  in 
the  peritoneal  cavity,  they  will  almost  invariably  cause  death  by 
peritonitis  and  by  putrefactive  decomposition.    This  is  the 
immediate  danger  in  which  a  patient  lies,  and  is  obviated  by 
the  thorough  cleansing  of  the  peritoneal  cavity.    The  second 
danger  is  the  rupture  in  the  ulcer.    If  this  be  not  treated  a 
further  extrusion  of  the  stomach  contents  may  occur,  causino- 
peritonitis  and  death  after  the  peritoneum  has  been  cleansed. 
There  are  cases  in  which  the  rupture  has  been  closed  by 
operation,  and  it  has  been  found  subsequently  that  the  same 
ulcer  has  perforated  in  another  place,  causing  the  death  of  the 
patient.     If  it  is  a  question  of  excising  the  ulcer,  there  will 
be  no  difficulty  regarding  this  if  the  ulcer  is  small  and  on  the 
anterior  surface,  but  it  is  impossible  to  determine  the  size  of 
the  ulcer  from  the  size  of  the  perforation  and  the  occurrence 
of  the  horseshoe-shaped  ulcer  must  be  remembered,  that  is 
the  long  oval  ulcer  which  extends  from  the  posterior  surface 
across  the  lesser  curve  to  the  anterior  surface,  and  not  un- 
frequently  perforates  on  the  anterior  surface.    The  subsequent 
treatment  of  cases  after  operations  must  be  conducted  on 
general  lines,  complete  rest  being  given  to  the  stomach  by 
rectal  feeding. 

Subphrenic  abscess  is  the  second  result  of  a  perforation 
of  the  gastric  or  duodenal  ulcer.  It  is  the  formation  of  an 
abscess  below  the  diaphragm  shut  in  by  adhesions  between  the 
stomach  and  the  surrounding  organs,  and  is  produced  when  the 
escaped  stomach  contents  are  retained  in  the  upper  part  of  the 
abdominal  cavity  (p.  443),  i.e.  between  the  diaphragm  above 
and  the  liver,  stomach,  and  spleen  below.  It  may  occur  from 
perforation  of  an  ulcer  in  any  part  of  the  duodenum  and 
stomach  except  the  lower  part  of  the  anterior  wall.  "V^Hiien 
the  ulcer  is  situated  to  the  right,  that  is  near  the  pylorus,  a 
subphrenic  abscess  is  formed  on  the  right  side;  when  the 
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perforating  ulcer  is  on  the  posterior  wall  of  the  stomach, 
on  the  anterior  wall  or  near  the  cardiac  end,  an  abscess 
is  formed  on  the  left  side  of  the  body.  In  ten  cases  pub-  ■ 
lished  by  Drs.  Penrose  and  Dickinson^  of  left  subphrenic 
abscess,  the  condition  was  due  to  perforation  of  an  ulcer  on 
the  posterior  surface  in  four  cases,  and  on  the  anterior  surface 
in  six  two  of  the  latter  being  near  the  cardiac  end.  In  19 
of  the  cases  collected  by  Maydl,^  the  perforating  ulcer  was 
found  in  12  cases  on  the  small  curve  or  near  the  cardia ; 
in  6  cases  on  the'  posterior  wall,  and  in  1  on  the  anterior 
wall. 

Subphrenic  abscess  is  not  always  due  to  perforating  ulcer 
of  the  stomach  or  duodenum.  According  to  Nowack,^  who 
collected  78  cases,  only  41  per  cent  were  due  to  this  cause, 
and  4  per  cent  were  due  to  perforation  in  cancer  of  the 
stomach  or  oesophagus.  The  other  cases  were  chiefly  due  to 
echinococcus  of  the  liver,  typhlitis,  injury,  gallstones,  splenic 
abscess,  or  periiiephritic  abscess.  Some  of  these  conditions 
produce  an  abscess  in  the  cellular  tissue  beneath  the  peri- 
toneum, and  are  thus  extra-peritoneal,  and  this  occurs  in  the 
extension  upwards  of  abscesses  round  the  caecum  or  kidney  or 
in  those  following  an  injury.  In  the  majority  of  cases,  however, 
the  abscess  is  intra-peritoneal,  and  this  occurs  in  rupture  of  a 
gastric  or  duodenal  ulcer,  and  in  the  rupture  of  a  liver  or 
splenic  abscess  into  the  peritoneal  space  beneath  the  diaphragm. 
It  is  only  the  intra-peritoneal  variety  which  will  be  discussed 
here. 

Morhid  Anatomy. — The  morbid  anatomy  of  intra-peritoneal 
subphrenic  abscess  is  best  explained  by  reference  to  the 
accompanying  figure  (Fig.  49)  taken  from  Ley  den's  original 
paper.*  This  was  a  case  of  right-sided  subphrenic  abscess  due 
to  the  perforation  of  a  duodenal  ulcer.  The  arch  of  the  dia- 
phragm is  seen  to  be  pressed  upwards  as  far  as  the  third  inter- 
costal space  on  the  right  side  by  a  large  cavity  which  compresses 

^  Trans.  Clin.  Soc,  London,  1893,  vol.  xxvi.  p.  72. 

"  Carl  Maydl,  "Ueber  subphrenische  Abscesse,"  Wien,  1894. 

^  E.  Nowack,  "Die  hypoplirenische  Empyeme,"  Schmidt's  Jahrb.,  Leipzig, 
Bd.  ccxxxii.  pp.  73  and  200. 

■*  E.  Leyden,  "Ueber  Pyo-pneumothorax  subplirenicus  (subphrenische  Abscess)," 
Ztschr.f.  klin.  Med.,  Berlin,  1880,  Bd.  i.  p.  320. 


448 


ULCER  OF  THE  STOMACH. 


the  lower  lobe  of  the  right  luug,  presses  downwards  the  liver 
and  displaces  the  heart  slightly  towards  the  left.  The  left  wall 
of  the  abscess  is  formed  by  the  falciform  ligament  of  the  Hver 
Its  lower  wall  by  the  liver ;  on  the  right  it  is  bounded  by  the 
thorax,  and  above  by  the  diaphragm.  When  the  subphrenic 
abscess  exists  on  the  left  side  of  the  body  its  boundaries  are 
formed  as  follows  :  above,  by  the  diaphragm ;  below,  by  the 


Abscess 
Cavity 


Diaphragm 


Stomach 


Fig.  49.— Showing  the  aiiatoiiiical  relatiuus  of  a  right-sided  .subphrenic  ab.scess,  arising  from 
perforation  of  a  duodenal  ulcer.  The  abscess  has  pushed  up  the  diaphragm  on  the  right 
side,  compressing  the  lower  lobe  of  the  lung,  and  pushed  the  liver  downwards,  and  the 
heart  slightly  to  the  left.    C  =  ribs.  (Leyden.) 

left  lobe  of  the  liver  and  the  anterior  surface  of  the  stomach ; 
in  front,  by  the  abdominal  wall  united  by  adhesions  to  the 
anterior  surface  of  the  stomach;  on  the  right  side  by  the 
falciform  ligament,  and  on  the  left  by  adhesions  between  the 
cardiac  end  of  the  stomach,  the  spleen,  and  the  diaphragm. 
Although  originally  right-  or  left-sided,  a  subphrenic  abscess 
may  infect  the  opposite  side,  and  thus  occupy  all  the  space 
beneath  the  diaphragm.  In  this  case,  the  falciform  ligament 
is  sometimes  perforated,  and  sometimes  intact. 


SUBPHRENIC  ABSCESS. 


449 


The  formation  of  a  large  abscess  in  this  neighbour- 
hood compresses  the  lung  above  it,  displaces  the  heart  either 
away  from  it  or  directly  upwards,  and  if  on  the  right  side 
pushes  down  the  liver,  even  as  far  as  the  umbilicus.  The 
contents  of  the  abscess  vary  somewhat.  In  all  cases  they 
contain  pus  and  gas ;  in  some  cases  they  are  sweet,  in  other 
cases  foul  smelling,  owing  to  putrefactive  decomposition.  The 
gas  in  the  abscess  is  derived  partly  from  the  gas  present  in 
the  stomach  at  the  time  of  perforation,  and  partly  from  putre- 
factive decomposition  occurring  subsequently  in  the  extruded 
stomach  contents.  The  remains  of  food  may  be  found  in  a 
recent  abscess. 

The  perforation  in  the  stomach  shows  various  appearances. 
It  is  usually  patent,  but  it  is  sometimes  closed,  a  pucker  being 
left  in  the  ulcer  showing  where  it  had  perforated. 

Effect  on  the  Neiglibouring  Parts. — An  abscess  in  this 
situation,  and  often  a  foul  abscess  as  it  is,  will  excite  neigh- 
bouring inflammation,  and  therefore  the  usual  accompaniment  of 
subphrenic  abscess  is  an  affection  of  the  pleura  and  lung  above 
it.  Thus  pleurisy,  pleurisy  with  effusion,  empyema  with  sweet 
or  foetid  pus  may  be  present  on  the  same  side  as  the  abscess ; 
the  lung  may  be  pneumonic,  or  an  abscess  may  be  developed 
in  it  and  extensive  destruction  of  the  lung  may  occur  in 
consequence,  or  gangrene  may  result.  Affections  of  the  pleura 
and  lung  may  occur  without  a  direct  connection  between  the 
abscess  and  pleura;  in  some  cases,  however,  the  pleura  and 
abscess  communicate  through  an  opening  in  the  diaphragm. 
Of  45  cases  collected  by  Maydl,  the  pleura  was  normal  in  11, 
adherent  in  10,  and  contained  a  serous  fluid  in  9,  and  pus  in 
15  cases. 

Symptoms  of  Suhphrenic  Abscess. — The  development  of  a 
subphrenic  abscess  is  preceded  by  the  symptoms  which  have  been 
described  as  occurring  in  perforation  of  the  stomach  or  duodenum 
and  in  the  peritonitis  resulting ;  that  is,  there  is  sudden  pain 
followed  by  fever,  tenderness  of  the  abdomen,  and  the  other 
signs  of  peritonitis.  But  there  are  soon  signs  of  localisation 
of  the  inflammation  to  the  upper  part  of  the  abdomen ;  and 
in  the  fully  developed  subphrenic  abscess,  the  symptoms 
resemble  those  of  pneumothorax ;  there  being  fever  of  varyino- 
29  * 
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intensity,  usually  from  about  100°  to  102°  E.,  with  dyspnoea 
but  as  a  rule  no  cough  or  expectoration.  The  general  condi- 
tion of  the  patient  indicates  an  appearance  in  many  cases  of 
severe  illness,  and  there  is  bodily  weakness  with  an  expression 
of  pain  and  a  drawn  countenance.  The  chief  signs  of  the 
disease  are  elicited  by  physical  examination. 

Physical  Examination. — Eeference  to  the  figure  already 


Fio.  50. — Diagram  illustrating  tlie  physical  signs  in  a  case  of  right-sided  subphrenic  abscess. 
Tlie  abscess  is  represented  by  the  dark  shading,  and  over  this  area  in  front  was  obtained 
a  tympanitic  note  on  percussion.  Posteriorly  over  the  abscess  the  note  was  dull.  The 
limit  of  tympanitic  resonance  was  sliarply  marked  off  above  by  the  lung  resonance,  and 
below  by  the  liver  dulness.  Over  the  abscess  in  front  distant  amphoric  breathing  was  heard 
and  the  bell-sound  was  obtained  :  both  these  physical  signs  ceasing  abruptly  above,  at  the 
limit  of  the  lung,  and  below  at  the  limit  of  the  liver.  Tlie  liver  was  pushed  down  into  the 
abdomen  and  the  heart  towards  the  left.  (Nowack.) 

given  of  the  anatomy  of  subphrenic  abscess  and  to  the  accom- 
panying figure  (Fig.  50)  will  explain  the  physical  signs  of 
subphrenic  abscess. 

Lispection. — The  heart's  apex  is  slightly  displaced  hori- 
zontally away  from  the  disease;  in  right  subphrenic  abscess 
towards  the  left,  and  in  left  subphrenic  abscess  either  upwards 
or  towards  the  right. 

There  is  but  slight  bulging  of  the  side,  the  intercostal 


SUBPHRENIC  ABSCESS. 


451 


spaces  being  practically  normal.  The  respiratory  movements 
vary  somewhat ;  in  some  cases  there  is  cessation  of  the 
abdominal  movements,  in  others  these  are  normal ;  but  there 
is  deficient  movement  as  regards  expansion  and  elevation  of  the 
same  side  of  the  thorax  as  the  abscess. 

Palpation.  —  Palpation  confirms  inspection  in  the  above 
points,  and  in  some  cases  a  thrill  may  be  elicited  over  the 
abscess  by  a  sudden  jerking  movement  given  to  the  abdominal 
wall.  Tenderness  may  be  completely  absent.  Examination  of 
the  abdomen  by  palpation  also  reveals  the  displacement  of  the 
liver,  the  lower  edge  of  which  in  right  subphrenic  abscess 
may  be  discovered  nearly  on  a  level  with  the  umbilicus.  In 
left-sided  abscess  the  spleen  is  not  usually  felt,  being  pushed 
against  the  thoracic  wall. 

Percussion. — Percussion  gives  very  varying  signs.  Over 
the  lower  part  of  the  thorax  on  the  side  of  the  abscess,  there 
is  a  tympanitic  note  over  an  area  varying  in  extent  according 
to  the  amount  of  gas  contained  in  the  cavity.  The  upper 
limit  of  this  area  is  rounded  and  sharply  marked  off  from  the 
resonance  obtained  over  the  lung.  Below,  on  the  right  side,  the 
liver  dulness  over  the  lower  thoracic  wall  may  be  completely 
absent,  a  tympanitic  note  only  being  elicited  ;  and  when  present 
this  obhteration  of  the  thoracic  liver  dulness  is  an  important  sign 
of  subphrenic  abscess.  Posteriorly  in  the  thorax  there  may  be 
dulness  when  the  patient  is  in  the  recumbent  position  ;  and  this 
dulness  shifts  its  position  with  alteration  of  the  posture  of  the 
patient.  On  the  left  side,  similar  variations  in  resonance  may 
be  discovered,  and  in  front  there  is  not  unfrequently  tympanitic 
resonance  in  the  upper  epigastric  region,  and  this  may  be  con- 
tinuous with  an  area  of  similar  resonance  over  the  cardiac  area. 

Atiscultation. — Commencing  from  above,  vesicular  breathing 
is  heard  from  below  the  clavicle  down  to  the  upper  margin  of 
the  tympanitic  resonance,  diminishing  in  intensity  below  owing 
to  the  collapse  of  the  lung.  Over  the  area  of  the  tympanitic 
resonance  normal  breath  sounds  are  quite  absent  and  are 
replaced  by  amphoric  breathing.  Posteriorly  this  is  absent 
over  the  area  of  dulness.  Adventitious  sounds  may  be  elicited, 
viz.  metallic  tinkle  by  tapping  the  abdomen  near  the  abscess, 
or  the  bell  sound  by  the  usual  means. 
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Variations  in  these  physical  signs  are  observed  when  in 
addition  to  the  subphrenic  abscess,  the  pleura  or  lung  above  is 
attected.  There  may  be  above  the  abscess  signs  of  fluid  in  the 
pleura,  viz.  dulness,  with  absence  of  breath  sounds;  or  there 
may  be  tubular  breathing  and  increased  vocal  resonance  with 
crepitations,  showing  consolidation  of  the  lung.  In  some  cases 
the  signs  of  pneumonia  may  obscure  those  due  to  subphrenic 
abscess. 

On  tapping  the  abscess  both  gas  and  fluid  are  obtained,  the 
latter  having  the  characters  previously  described  (p.  449).'  If 
a  mercurial  manometer  be  connected  with  the  abscess  cavity  it 
will  ^  be^  found  that  there  is  an  increase  of  pressure  during 
inspiration,  and  a  decrease  during  expiivation  (Pfuhl).  This  is 
directly  opposite  to  what  occurs  when  a  manometer  is  intro- 
duced into  the  pleural  cavity,  and  is  a  distinguishing  point 
between  an  abscess  above  and  one  below  the  diaphragm.  The 
test,  however,  does  not  always  succeed. 

Diagnosis — 1.  As  to  the  Presence  of  Suliolirenic  Abscess. — 
The  chief  point  in  the  diagnosis  to  be  settled  is  whether  the 
cavity  is  above  or  below  the  diaphragm,  whether  it  is  a 
pyo- pneumothorax  or  a  subphrenic  abscess.  The  physical 
signs  are  practically  the  same  in  pyo-pneumothorax  and  in 
subphrenic  abscess;  that  is,  they  are  the  signs  of  a  cavity 
containing  fluid  and  gas.  But  the  subphrenic  abscess  differs 
from  pneumothorax  in  producing  less  displacement  of  the  heart 
and  less  bulging  of  the  side  affected.  These  two  physical 
signs,  however,  differ  so  much  in  pneumothorax  that  no  great 
stress  can  be  laid  on  them  as  a  distinction  between  the  two 
diseases.  Of  more  importance  are  the  physical  signs  of  tuber- 
culosis which  are  present  in  pneumothorax,  when  this  occurs  in 
either  the  early  or  the  late  stages  of  the  disease ;  viz.  consolida- 
tion or  excavation  at  one  or  other  apex. 

The  history  of  the  case  is  of  great  importance.  The  absence 
of  cough  and  expectoration  and  the  development  of  the  disease 
demonstrates  its  occurrence  in  the  upper  part  of  the  abdomen 
and  not  in  the  chest.  From  other  chest  conditions  subphrenic 
abscess  is  readily  distinguished  by  the  physical  signs  which 
have  been  dealt  with.  It  must  be  borne  in  mind,  however, 
that  diseases  of  the  lung  and  pleura  complicate  subphrenic 
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abscess ;  and  physical  signs  may  be  obtained  posteriorly,  and 
above  the  upper  line  of  tympanitic  resonance  which  indicate 
an  affection  of  the  lung  or  pleura — pleurisy  with  effusion, 
empyema,  pneumonia,  or  pneumonic  abscess. 

2.  Diagnosis  as  to  the  Cause  of  the  Sulphrenic  Abscess. — 
The  diagnosis  as  to  whether  perforating  ulcer  of  the  stomach 
or  duodenum  is  the  cause  of  the  abscess  is  not  always  easy  to 
decide,  and  rests  on  the  previous  history  of  ulcer  as  regards  pain 
directly  after  food,  vomiting,  hsematemesis,  meleena,  etc.,  and  on 
the  occurrence  of  the  symptoms  of  perforation  as  previously 
described.  The  history  of  ulcer  may  be  absent,  but  the  sym- 
toms  of  perforation  always  precede  the  development  of  a 
subphrenic  abscess  due  to  ulcer. 

The  cases  due  to  carcinoma  may  be  diagnosed  from  the 
presence  of  symptoms  peculiar  to  cancer  of  the  oesophagus  or 
stomach  (p.  477).  It  is  in  the  later  stages  of  carcinoma  that 
perforation  occurs  and  it  is  a  rare  event. 

Abscesses  occurring  on  the  right  side  of  the  upper  part  of 
the  abdomen  may  be  in  the  liver  or  may  be  subphrenic  and 
due  to  typhlitis  and  perinephritis  (when  it  is  extra-peritoneal), 
or  to  rupture  of  a  gastric  ulcer  (when  it  is  intra-peritoneal). 
On  the  left  side,  the  abscess  may  be  due  to  a  gastric  ulcer  or 
to  disease  of  the  colon  or  kidney.  Great  difficulty  is  some- 
times experienced  in  the  diagnosis  between  a  collection  of  pus 
in  the  liver  and  one  between  the  liver  and  the  diaphragm.  In 
the  latter  case  the  abscess  may  contain  gas  :  in  the  former 
there  is  either  the  history  of  dysentery  preceding  the  illness 
or  there  may  be  the  negative  history  of  a  benign  tumour 
(hydatid).  The  exact  nature  of  some  of  these  cases  is,  how- 
ever, unrecognised  before  an  operation.  With  typhlitic  abscess 
the  diagnosis  rests  on  the  previous  history  of  disease  localised 
in  the  right  iliac  fossa  and  the  presence  of  actual  signs  of 
disease  in  that  situation,  viz.  induration  or  abscess.  With 
renal  abscess,  the  diagnosis  may  be  made  clear  by  a  history  of  the 
symptoms  of  calculus,  and  by  the  presence  of  pus  in  the  urine. 

Course  of  the  Disease. — Subphrenic  abscess  is  a  serious 
condition,  which  ends  fatally  either  by  septic  poisoning  or  more 
commonly  by  producing  putrid  empyema  and  pneumonic 
abscess.    In  some  cases  the  abscess  discharges  itself  throuo-h 
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the  lung,  and  although  this  must  be  considered  the  most 
favourable  natural  mode  of  cure  of  the  disease,  yet  it  is  one 
which  entaHs  a  prolonged  illness  to  the  patient,  and  which  sets 
up  destructive  changes  in  the  lung.  In  other  cases,  the 
abscess  bursts  into  the  general  peritoneal  cavity,  causing  death 
by  general  peritonitis.  The  rapidity  with  which  subphrenic 
abscesses  kills  varies  greatly ;  it  is  to  some  extent  dependent 
on  the  affections  of  the  lung  which  complicate  it.  Of  178 
cases  collected  by  Maydl,  98  died  without  an  operation,  6 
healed  without  operation,  and  of  the  74  operated  upon,  35 
died,  and  39  recovered. 

Prognosis. — It  may  therefore  be  looked  upon  as  practically 
a  fatal  disease  unless  relieved  by  operation. 

Treatment. — This  is  purely  surgical;  and  the  sooner  an 
operation  is  performed  for  the  proper  draining  and  cleansing 
of  the  abscess  the  more  chance  has  the  patient  of  recovery. 


Ulcer  of  the  Duodenum. 

Definition. — Ulcer  of  the  duodenum  is  a  primary  disease  of 
the  organ  in  which  there  is  destruction  of  the  walls  of  the  gut 
in  precisely  the  same  manner  as  in  ulcer  of  the  stomach. 
It  is  a  simple  ulcer,  occurring  in  an  acute  and  chronic  form, 
and  its  origin  is  as  obscure  as  that  of  ulcer  of  the  stomach. 
Other  forms  of  ulceration  occur  in  the  duodenum  ;  hemorrhagic 
erosions  may  be  found,  and  rarely  tuberculous,  typhoid,  and 
carcinomatous  ulcers. 

Etiology. — The  etiology  of  the  duodenal  ulcer,  though 
practically  the  same  as  that  of  ulcer  of  the  stomach,  presents 
some  differences  worthy  of  note. 

Age. — Whereas  ulcer  of  the  stomach  is  commonest  in  early 
adult  life,  the  incidence  of  duodenal  ulcer  is  later,  the  average 
age  being  thirty-five  to  forty  years,  excluding  those  cases  which 
occur  in  association  with  burns,  and  which  are  usually  met  with 
in  children  or  in  young  adults. 

Sex.  Ulcer  of  the  stomach  is  more  than  twice  as  common  in 

women  as  it  is  in  men.  Duodenal  ulcer  is  three  times  as  com- 
mon in  men  as  in  women,  excepting  those  cases  which  occur  in 
burns.     Out  of  17,652  post-mortem  examinations  which  have 
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been  recorded  during  fifty  years  at  Guy's  Hospital  Drs.  Perry 
!:d  Shaw  found  that  in  6  9  cases  of  duodenal  ulcer  2 
in  males  and  17  in  females;  excludmg  burns,  48  occuried  m 
X  nd  16  in  females.    Adding  these  to  other  cases  which 
hey  collected  from  various  sources,  they  found  that  109  cases 
occurred  in  males  and  48  in  females ;  or  excludmg  burns,  100 
in  males  and  30  m  females.    This  is  a  proportion  of  about  6 
to  1     In  the  case  of  burns  the  relation  of  sex  is  reversed ; 
in  27  cases  collected  by  the  same  observers,  18  occurred  m 
females  and  9  in  males.    This  may  be  perhaps  explained  by 
the  fact  that  owing  to  the  clothes  of  the  female,  burns  are  more 
severe  in  them  than  in  males.^  . 

Edation  to  other  Jlismses.— Duodenal  ulcer  has  a  special 
relation  to  burns  and  to  septicsemia  and  pysemia.  Although 
ulcers  of  the  stomach  may  be  found  in  these  conditions,  yet  it 
is  much  rarer  than  the  formation  of  a  duodenal  ulcer. 

^,„.^s._The  occurrence  of  duodenal  ulcer  in  burns  which 
was  first  brought  into  prominence  in  a  paper  by  Curlmg  is 
an  undoubted  fact,  although  its  frequency  has  been  somewhat 
exao-aerated.  The  following  table  shows  the  statistical  relation 
of  duodenal  ulceration  to  cases  of  fatal  burns.  It  does  not  take 
into  account  those  cases  in  which  recovery  from  a  duodenal 
ulcer  occurs  in  burns,  although  this  is  a  possible  event. 


Name  of  recorder. 

Number  of  cases  of 
burns  examined 
post-mortem. 

Number  of  cases  of 
duodenal  ulcer. 

Holmes^  .  .  •  • 
Erichsen-'  .... 
Perry  and  Shaw  °  . 

125 

94 
149 

16 
2 
5 

368 

23 

1  Guy's  Hosp.  Rep.,  1893,  vol.  1. 
Perry,  M.D.,  and  L.  E.  Shaw,  M.D. 


'  On  Diseases  of  the  Duodenum,"  by  E.  C. 
This  is  a  valuable  record  of  the  morbid 

anatomy  of  diseases  of  the  duodenum. 

2  Mcd.-Chir.  Trans.,  London,  1842,  vol.  xxv.  p.  264.  _ 

3  "System  of  Surgery,"  vol.  i.  p.  394,  3rd  ed.,  1883.     Statistics  obtained 

from  various  sources. 

4  "Science  and  Art  of  Surgery,"  10th  ed.,  1895,  vol.  i.  p.  396.  Statistics 
obtained  from  University  College  Hospital. 

^  Statistics  obtained  from  Guy's  Hospital,  op.  ciL 
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From  this  table  therefore  the  percentage  of  the  occurrence 
of  duodenal  ulcer  xn  fatal  burns  is  6-2.    The  formation  of  tl 
ulcer  IS  explained  most  rationally  by  the  occurrence  of  aep  c 
embohsm  from  the  sloughing  skin ;  but  in  addition  to  the  death 
oi  the  tissue  produced  by  embolism,  the  action  of  the  gastric 
jmce  in  digestmg  the  dead  tissue  must  be  taken  into  account 
It  occurs  in  the  second  period  of  the  burn,  that  of  inflammation: 
Bci^hcce^ma  and  Pymmia.—ln  certain  cases  of  these  diseases 
duodenal  ulcers  are  found,  and  there  is  no  doubt  that  there 
IS  distinct  relation  between  them,  and  that  the  occurrence 
ot  the  ulcer  is  to  be  explained  by  the  embohsm  which  is  a 
teature  of  these  diseases.    Perry  and  Shaw  collected  eighteen 
cases  from  the  Guy's  Hospital  records  of  17,652  post-mortem 
exammations,  and  inasmuch  as  only  fifty -two  other  cases 
of  duodenal  ulcer  were  found,  it  is  evident  that  there  is  a 
proclivity  to  the  formation  of  duodenal  ulcer  in  cases  of  sep- 
ticaemia and  pyremia.     To  this  number  they  added  three 
other  cases  from  other  sources.     In  the  total  twenty-one 
cases,  the  septic  condition  was  due  in  ten  cases  to  a  sloucrh- 
ing  condition  of  the  skin  or  cellular  tissue,  and  in  the 
other  cases  to  pyaemia,  puerperal  septicemia,  septic  bronchitis, 
renal  abscess,  hip -joint  disease,  and  empyema  (three  cases).' 
Duodenal  ulcer  may  also  occur  in  the  course  of  chronic  Bright's 
disease  and  in  cardiac  disease,  but  there  does  not  appear  to  be 
any  special  relation  between  the  formation  of  the  ulcer  and 
the  conditions  met  with  in  these  diseases.    In  the  great 
majority  of  cases  duodenal  ulcer  exists  by  itself,  that  is  with- 
out the  presence  in  the  body  of  any  other  lesion  which  would 
produce  death.    In  some  cases  it  is  associated  with  gastric 
ulcer;  out  of  120  cases  collected  by  Perry  and  Shaw,  in 
fifteen  there  was  an  associated  gastric  ulcer. 

Anatomy  and  Pathology. — These  have  been  already  dis- 
cussed under  the  heading  of  gastric  ulcer  (p.  402  ct  seq.).  It  is 
only  necessary  to  add  that  the  ulcer  most  commonly  occurs  in 
the  first  part  of  the  duodenum,  and  is  usually  single,  although 
there  may  be  two  or  three  ulcers.  It  may  occur  in  the 
second  part  of  the  duodenum,  and  two  ulcers  may  be  found, 
one  in  the  first  part  and  one  in  the  second.  The  ulcer  not 
unfrequently  forms  adhesions  to  the  surrounding  parts,  in  the 
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great  majority  of  cases  to  the  pancreas,  but  also  to  the  liver, 
spleen,  or  gall-bladder. 

The  results  of  duodenal  ulcer  are  practically  the  same  as 
those  of  gastric  ulcer.  Perforation,  leading  to  general  peri- 
tonitis or  to  subphrenic  abscess,  may  occur  ;  or  stenosis  of  the 
o-ut  due  to  the  cicatrisation  and  contraction  of  a  transverse  ulcer ; 
or  stenosis  of  the  bile-duct  due  to  cicatrisation  and  contraction 
of  an  ulcer  situated  near  the  biliary  papilla.  Hasmorrhage  may 
also  result  from  the  ulcer,  and  cicatrisation  without  stenosis 
may  occur.  Of  the  seventy  cases  collected  by  Perry  and  Shaw, 
the  cause  of  death  was  htemorrhage  in  nine  cases,  and  perforation 
ill  eight  cases  ;  the  percentage  of  deaths  from  htemorrhage  m 
these^cases  being  much  less  than  that  stated  by  Krause,  which 
was  33  per  cent.  In  the  Guy's  Hospital  cases,  stenosis  of  the 
gut  or  bile-duct  was  found  in  three  cases,  cicatrisation  of  the 
ulcer  was  found  in  eight  cases,  that  is  in  about  11  per  cent. 
It  may  be  pointed  out  that  the  proportion  of  duodenal  ulcers 
that  cicatrise  appears  to  be  in  great  contrast  to  that  of  ulcers 
of  the  stomach  ;  in  post-mortem  examinations,  according  to 
Brinton,  healed  ulcers  are  found  to  open  ulcers  in  the  propor- 
tion of  about  twelve  to  thirteen. 

Symptoms. — Duodenal  ulcer  may  give  rise  to  no  character- 
istic symptoms  until  it  causes  death,  haemorrhage,  or  perfora- 
tion ;  and  although  this  may  also  be  said  of  gastric  ulcer,  yet 
the  proportion  of  cases  in  which  an  unsuspected  duodenal 
ulcer  produces  these  results  is  greater  than  in  gastric 
ulcer.  Out  of  151  cases  collected  by  Perry  and  Shaw,  in 
ninety-one  there  was  no  record  of  noticeable  symptoms  until 
death  occurred  by  haemorrhage  or  perforation.  Of  sixty  cases, 
there  was  hsematemesis  or  meltena  in  twenty-three.  In  many 
cases  there  are  only  vague  "  dyspeptic "  symptoms  such  as 
distress  after  food,  and  no  recognition  of  the  condition  is  made 
until  meltena  or  hsematemesis  appear,  the  patient  being  con- 
sidered as  suffering  from  functional  disorder  of  the  stomach. 
In  some  cases,  however,  there  is  great  pain  following  the 
ingestion  of  food,  pain  usually  referred  to  the  right  hypo- 
chondrium  outside  the  stomach  region,  and  associated  with 
local  tenderness  in  that  region.  It  is  said  that  the  occurrence 
of  severe  pain  long  after  food,  that  is  in  about  two  hours,  is 
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suggestive  of  duodenal  ulcer,  but  this  is  not  a  reUable  si^u 
If,  however,  this  kind  of  pain  is  associated  with  meleeSa 
the  presence  of  a  duodenal  ulcer  is  rendered  more  certain' 
HEeniateniesis  may  also  occur  from  ulcer  of  the  duodenum  and 
presents  the  same  characteristic  as  hrematemesis  from  a  gastric 
ulcer,  VIZ.  coming  on  after  a  meal.  Diarrhoea  is  an  occasional 
symptom  m  duodenal  ulcer ;  in  gastric  ulcer,  constipation  is 
almost  the  invariable  rule. 

Symptoms  of  Complications.~The  perforation  of  a  duodenal 
ulcer  gives  rise  to  the  same  symptoms  as  those  of  gastric 
ulcer,  and  may  lead  to  general  peritonitis  or  to  a  right- 
sided  subphrenic  abscess.  Stenosis  of  the  duodenum  gives 
rise  to  practically  the  same  symptoms  as  those  of  stenosis  of 
the  pylorus ;  there  may  be  hypertrophy  of  the  stomach,  but 
usually  there  is  great  dilatation.  The  distinction  between 
the  two  conditions  is  hardly  possible  clinically.  Stenosis  of 
the  bile-duct  gives  rise  to  persistent  jaundice. 

Diagnosis. — The  diagnosis  of  the  presence  of  a  duodenal 
ulcer  is  not  made  in  the  majority  of  cases  ;  owing  either  to  the 
absence  of  distinctive  symptoms  before  a  fatal  accident  occurs, 
or  to  the  fact  that  the  symptoms  of  duodenal  ulcer  are  the  same 
as  those  of  ulcer  of  the  stomach.  The  presence,  however,  of  a 
duodenal  ulcer  may  be  suspected  when  severe  pain  follows 
some  time  after  the  ingestion  of  the  food,  and  there  is  associ- 
ated melaena  with  perhaps  htematemesis.  The  association  of 
diarrhoea  is  not  a  reliable  sign. 

Treatment. — The  treatment  is  the  same  as  that  of  gastric 
ulcer  {q.v).  The  treatment  of  haemorrhage  when  it  occurs  is 
by  rest,  hemostatics,  and  rectal  feeding ;  and  the  treatment  of 
perforation  by  operative  measures. 
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CANCEE  OF  THE  STOMACH  (CARCINOMA 
VENTRICULI). 

Definition.— Y^imoxY  Cancer  of  the  Stomach.  Secondary 
growths  also  occur  in  the  stomach,  but  they  are  rare  events. 
Cancer  of  the  oesophagus  only  in  rare  instances  spreads  through 
the  cardia,  and  when  there  are  secondary  growths  in  the  stomach 
they  are  usually  an  extension  through  the  peritoneum  of  growths 
in  the  neighbourhood  of  the  organ,  and  commonly  appear  in  the 
form  of  multiple  nodules.  A  single  large,  secondary  growth 
in  the  stomach  is  practically  unknown. 


Etiology. 

The  etiology  of  cancer  of  the  stomach  is  that  of  cancer 
generally,  and  need  not  be  fully  discussed  in  this  ]olace. 
Cancer  most  frequently  attacks  those  parts  of  the  body  which 
are  subject  to  great  changes  and  to  friction ;  for  example,  the 
stomach,  the  cervix  and  uterus  in  the  female,  the  tongue  and 
lips  in  the  male,  the  intestinal  tract  at  the  bends  of  the  colon, 
more  particularly  the  caecum  and  the  sigmoid  flexure,  and  the 
rectum.    These  conditions,  however,  can  only  be  considered  as 
predisposing  to  cancer.    Friction  of  itself  will  not  produce  a 
cancerous  growth ;   there  is  something  else  necessary,  the 
exact  nature  of  which  is  unknown.    It  has  been  supposed  for 
example  that  the  development  of  cancer  took  ^Dlace  in  embryonic 
cells  which  had  not  become  differentiated  into  the  adult  cells 
of   the  organism  (Cohnheim).     This   idea  must,  however, 
remain  a  theory  since  no  proof  of  it  can  be  forthcoming. 
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Heredity,  however,  probably  plays  some  part  in  the  development 
of  a  cancerous  new  growth,  but  not  to  I  greater  extent  tC  a 
particular  locality  where  the  disease  prevails.    On  tl  e  L 

while  the  causes  mentioned  above  may  be  considered  as  pre- 
disposing,  the   actual   development   of  the   growth  i  Ze 
result  of  an  infection  of  the  tissue  by  a  parafite,  whi  h  l  a 
been  supposed  to  be  certain  oval  and  encapsuled  bodieslouiS 

but  KHirr'L'fi  /  ^1*^^^°^S^^  there  is 

but  little  doubt  that  cancer  is  an  infective  process?  yet  it  has 

not  been  proved  that  these  oval  bodies  in  the  cancer  cell  are 
the  infective  agents.  The  subject  cannot  be  further  discussed 
here,  and  reference  must  be  made  to  the  numerous  oriainal 
papers  on  the  subject  which  have  been  published  of  late  years 
As  regards  the  etiology  of  cancer  of  the  stomach  itself  but 
little  need  be  said. 

The  age  at  which  it  occurs  is  that  of  middle  life  at  which 
new  growths  are  most  frequent  in  all  parts.  In  600  cases 
which  were  collected  by  Dr.  Brinton,  three-fourths  occurred  be- 
tween the  ages  of  forty  and  seventy,  and  the  greatest  number 
between  the  ages  of  fifty  and  sixty.  A  number  of  cases,  how- 
ever, have  been  collected  in  which  cancer  of  the  stomach  has 
been  found  in  young  adults.  The  same  remarks  are  true  about 
cancer  of  other  parts  than  the  stomach. 

As  regards  sex,  there  has  been  supposed  to  be  a  predisposi- 
tion in  males  to  cancer  of  the  stomach,  and  this  is  to  some 
extent  correct.  In  53  cases  collected  from  the  records  of 
University  College  Hospital,  32  occurred  in  males,  and  21  in 
females  :  and  a  similar  proportion  in  the  sexes  has  been  found 
in  other  and  larger  statistics. 

Relation  to  other  Diseases. — Previous  disease  of  the  stomach 
has  no  special  relation  to  the  development  of  cancer.  Long 
continued  functional  disorder  has  been  considered  to  predispose 
to  the  disease,  but  there  is  not  the  slightest  evidence  of  this. 
Cancer  of  the  stomach  may  develop  in  a  chronic  "  dyspeptic," 
but  no  connection  can  be  traced  between  the  two  conditions. 
On  the  other  hand,  the  association  with  ulcer  and  carcinoma  of 
the  stomach  is  of  some  imjiortance.  Although  a  simple  ulcer 
does  not  develop  after  the  formation  of  a  cancer  in  tlie 


ETIOLOGY. 


461 


stomach,  yet  a  certain  number  of  cases  of  cancer  are  pre- 
ceded, perhaps  at  a  long  interval,  by  simple  ulcer  of  the 
stomach,  and  at  the  post-mortem  examination  it  may  be  found 
that  a  scar  is  present  near  the  new  growth,  or  that  the  locality 
of  what  has  previously  been  the  ulcer  is  occupied  by  a  new 
o-rowth.  Eosenheim  considers  that  5  per  cent  of  cases  of  ulcer 
pass  into  cancer.^  There  does  not  appear  any  advantage  in 
looking  at  the  subject  from  the  point  of  view  of  a  percentage, 
and  the  fact  that  ulcer  of  the  stomach  may  be  associated  with 
carcinoma  being  undoubted,  the  connection  between  the  two 
must  be  looked  upon  simply  as  the  connection  between  an 
injury  and  the  subsequent  development  of  a  new  growth,  just 
indeed  as  in  some  cases  of  carcinoma  of  the  mamma  the  new 
growth  appears  to  develop  in  consequence  of  a  blow  upon  the 
breast. 

TiLbermlosis. — Eetrograde  tubercle  of  the  lungs  is  not 
infrequently  found  associated  with  carcinoma  not  only  of  the 
stomach,  but  of  other  parts.  It  may  be  found  in  patients 
who  die  from  other  diseases — acute  lung  diseases,  diseases  of 
the  circulation,  liver,  kidneys,  etc.  The  percentage  of  post- 
mortems in  which  retrograde  tubercle  is  found  is  about  9, 
according  to  the  statistics  of  Dr.  Kingston  Fowler  ^  and  of 
myself.^  By  far  the  larger  number  of  these  cases  of  tubercle 
are  found  in  patients  who  die  from  cancer,  and  rarely  is  the 
tuberculous  lesion  active  ;  I  have  met  with  only  two  cases 
of  active  tuberculosis  in  cancer,  and  in  both  of  these  the 
lesions,  although  recent,  were  quite  insignificant  in  extent. 
It  has  been  indeed  considered  that  there  is  an  antagonism 
between  cancer  and  tuberculosis,  but  from  the  results  of 
post-mortem  examinations  it  must  be  concluded  that  there 
is  no  antagonism  to  the  infection  of  tuberculosis,  but  there 
is  an  antagonism  to  its  progress  in  cases  where  carcinoma 
is  already  developed. 

Carcinoma  of  the  stomach  cannot  be  considered  as  related 
to  any  other  diseases.  The  acute  inflammatory  affections 
which  are  not  uncommonly  found  in  persons  dying  from 

1  Ztschr.f.  Idin.  Med.,  Berlin,  Bd.  xvii.,  p.  116. 
^  "Arrested  Pulmonary  Tuberculosis,"  1892. 
3  Brit.  Med.  Journ.,  31st  October  1891. 
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malignant  disease  are  secondary  to  the  formation  of  a  tumour 
Its  relation  to  cardiac  degeneration  and  atrophy  of  the  1  dn  . 
are  considered  below  (p.  465).  ^ 

MoEBiD  Anatomy. 

_  1.  Ncdure  of  the  Groiaths.—Cancev  of  the  stomach  is  found 
m  four  different  forms  :  scirrhus,  cylindroma,  medullary  carci- 
noma and  colloid  carcinoma, 

Scirrhus.— Scivvhxm  forms  about  three-fourths  of  the  cases 
of  cancer  of  the  stomach.  It  is  a  hard  growth,  often  cuttina 
almost  like  cartilage,  and  on  section  shows  dense  strands  of 
connective  tissue,  between  which  are  yellowish  areas  which 
are  the  collections  of  cancer  cells.  The  centre  of  the  growth 
may  be  cupped  on  section,  showing  that  degeneration  has 
occurred,  but  as  a  rule  the  growth  is  firm  throughout. 
Beginning  in  the  submucous  tissue  it  infiltrates  the  whole 
thickness  of  the  stomach,  producing  not  infrequently  a  firm 
ring ;  and  it  may  spread  along  the  wall  of  the  stomach  or 
infiltrate  the  mucous  membrane.  It  is  frequently  superficially 
ulcerated,  and  the  surface  of  the  ulcer  may  show  small 
fungations  with  occasionally  softened  patches.  In  not  a  few 
cases,  however,  at  death,  the  surface  of  the  growth  is  not 
ulcerated,  and  the  appearances  which  are  seen  at  the  pylorus 
are  those  of  a  dense  fibroid  ring.  The  diagnosis  is  made  in 
this  case  by  the  examination  of  a  section,  when  the  growth 
is  seen  infiltrating  the  deeper  layers  of  the  stomach  waU. 

Microscopically,  scirrhus  is  characterised  by  a  very  dense 
fibroid  stroma  enclosing  the  cancer  cells,  which  are  large, 
nucleated,  and  oval,  pyriform  or  irregular.  Where  degeneration 
has  taken  place  the  cells  are  found  granular ;  they  have  lost 
their  nuclei  and  are  finally  not  distinguished  as  cells,  granules 
only  being  seen. 

Medullary  Carcinoma. — Medullary  carcinoma  originates 
in  the  glands  of  the  stomach.  It  is  characterised  by  large, 
flat,  soft  fungating  masses  projecting  from  the  mucous  mem- 
brane. It  is  whiter  than  scirrhus,  and  may  show  points  of 
hsemorrhage  in  various  parts,  and  most  commonly  degenerates, 
a  large  irregular  fungating  ulcer  being  formed  on  the  surface 
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of  the  oTowth.  Like  scirrhus  it  tends  to  infiltrate  the  whole 
thicknes^s  of  the  stomach  wall,  but  it  generally  projects  into 
the  cavity  of  the  organ.  Its  general  structure  is  similar  to 
that  of  scirrhus,  but  it  differs  in  the  cancer  cells  being  more 
numerous  and  the  stroma  being  small  in  amount.  It  fre- 
quently produces  secondary  growths  ;  but  it  may,  like  scirrhus, 
infiltrate  more  or  less  the  whole  of  the  extent  of  the  stomach 
or  produce  fibroid  induration. 

3.  Epithelioma  is  not  a  very  common  growth  in  the 
stomach.    It  forms  a  soft  fungating  tumour  which  ulcerates 
on  the  surface  like  the  other  growths  just  discussed.  Epithe- 
lioma may  infiltrate  the  stomach  coats  and  especiaUy  the 
raucous  membrane.    It  originates  in  the  glands,  and  micro- 
scopically it  consists  of  a  slender  stroma  of  connective  tissue 
surrounding  a  tubular  space  which  is  lined  by  a  cylindrical 
epithelium  like  that  in  the  glands  of  the  organ.    In  the  early 
stages  the  cylindrical  epithelium  is  distinct,  but  as  the  growth 
gets  old  the  regular  arrangement  of  the  epithelium  is  lost 
and  the  tubular  spaces  become  filled  with  cells,  the  product 
of  the  multiplication  of  the  epithelial  cells.    These  undergo 
various  forms  of  degeneration,  and  may  form  small  cysts  con- 
taining granular  material  and  liquid. 

4.  Colloid  Cancer. — Colloid  cancer  is  present  in  about  9 
per  cent  of  the  cases,  although  Brinton  found  17  cases 
out  of  100  cases  of  cancer  of  the  stomach.  It  is  seen  either 
as  a  tumour  projecting  from  the  mucous  membrane  or  as  a 
diffuse  infiltration  of  the  stomach  wall.  Its  appearance  is 
very  characteristic,  inasmuch  as  the  stroma  of  the  tumour 
surrounds  transparent,  gelatinous  looking  masses  which  consist 
of  the  cancer  walls  in  a  condition  of  colloid  degeneration. 
The  connective  tissue  stroma  likewise  undergoes  colloid  de- 
generation. Colloid  cancer  is  the  form  in  which  disease 
occurs  in  young  adults,  the  other  forms  occurring  in  middle 
and  old  age. 

II.  Seat  of  the  New  Groioth. — From  a  clinical  point  of 
view  the  seat  of  the  new  growth  is  more  important  than  its 
nature,  since  all  the  forms  of  carcinoma  of  the  stomach  lead  to 
death ;  and,  from  the  position  of  the  growth,  the  effect  on  the 
stomach  and  consequently  the  signs  and  symptoms  vary.  The 
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parts  of  the  stomach  where  the  new  growth  may  be  situated 
are  m  the  order  of  frequency,  the  pylorus,  the  lesser  curvature 
the  cardia,  and  the  greater  curvature.  But  there  is  another 
form  of  cancer  which  is  diffuse,  infiltrating  the  stomach 
generally,  and  this  may  occur  from  any  of  the  forms  described 
above,  although  it  is  most  frequent  with  scirrhus  and  medullary 
carciiioma. 

The  frequency  with  which  the  pylorus  is  affected  is 
variously  given  in  the  statistical  records.  From  an  examina- 
tion of  360  cases  Brinton  found  that  the  pylorus  was  affected 
in  60  per  cent;  while  Hahn  found  it  affected  in  only  35  jDer 
cent.  It  may  be  concluded,  however,  that  in  the  majority  of 
cases  of  cancer  of  the  stomach  the  pyloric  portion  is  affected 
more  frequently  than  the  other  parts.  According  to  Hahn 
the  lesser  curvature  is  affected  in  16  per  cent  of  cases,  and 
according  to  Brinton,  the  cardia  is  affected  in  10  per  'cent, 
while  the  greater  curvature  is  but  rarely  affected  by  the 
disease. 

III.  Glianges  in  the  Growth. — The  chief  change  that  occurs 
in  the  growth  in  the  stomach  is  one  of  degeneration  and  of 
ulceration,  and  this  is  not  unimportant,  inasmuch  as  the 
growth  which  has  previously  produced  stenosis  of  the  pylorus 
may  ulcerate  so  as  to  again  open  the  passage  for  the  stomach 
contents. 

Another  change  which  occurs  in  the  growth  is  the  forma- 
tion of  adhesions  to  the  neighbouring  parts,  and  the  spread  of 
the  growth  along  the  adhesions  to  the  neighbouring  organs 
and  lymphatic  glands.  The  most  important  adhesions  occur 
between  the  liver  and  the  stomach,  and  the  stomach  and  the 
tranverse  colon.  But  in  some  cases  all  the  parts  round  the 
pylorus  may  be  matted  together  in  a  firm  mass  in  which  the 
.omentum  is  involved ;  this  occurs  not  infrequently  in  cases 
of  scirrhus.  The  importance  of  these  adhesions  is  that  it 
renders  the  tumour  of  the  stomach  immovable,  and  thus 
alters  its  clinical  signs,  and  that  along  them  the  growth 
spreads  and  involves  the  liver  and  the  neighbouring  parts. 

Adhesion  to  the  colon  not  unfrequently  results  in  a  fistula 
being  formed  between  the  stomach  and  the  colon ;  adhesion  to 
the  abdominal  wall  may  occur  and  an  external  fistula  may 
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be  formed,  while  in  ulceration  of  the  growth  perforation  of 
the  stomach  may  occur  and  subphrenic  abcess  result. 

The  other  effects  of  the  local  extension  of  the  growth  are 
chiefly  thrombosis  of  the  inferior  vena  cava  resulting  from 
pressure,  and  pressure  and  obstruction  of  the  thoracic  duct. 
The  portal  vein  or  one  of  its  main  branches  may  also  be 

obstructed.  ,  , 

B^oonclary  Oro^vtJis.^ln  carcinoma  of  the  stomach  second- 
ary growths  most  commonly  occur  in  the  parts  immediately 
around  the  tumour.  Altogether  they  occur  in  about  48  per 
cent  of  the  cases.  They  are  most  frequent  in  the  liver  owmg 
to  its  proximity  to  the  tumour  and  to  the  frequent  adhesions 
which  are  formed  between  the  stomach  and  the  liver;  growths 
may,  however,  occur  in  the  liver  without  adhesions  bemg 
formed.  In  53  cases  collected  from  the  records  of  University 
College  Hospital,  the  liver  was  affected  in  18  cases,  or  30 
per  cent.  The  peritoneum  not  infrequently  shows  cancerous 
uodules;  e.g.,  in  17  per  cent  of  the  cases  just  referred  to.  In 
some  cases  the  cancerous  peritonitis  may  be  Umited  at  death 
to  the  pelvic  region;  in  other  cases  it  is  diffused  over  the 
whole  of  the  peritoneal  cavity.  It  may  sometimes  be  shown 
in  great  thickening  of  the  peritoneum  in  the  upper  part  of  the 
abdomen,  and  it  may  lead  to  constriction  of  the  stomach. 

The  lungs  frequently  show  growths  in  the  form  of  small 
discrete  nodules,  which  may  be  dry  and  firm  as  in  cases  of 
epithelioma  or  larger  and  soft  as  in  cases  of  meduUary  carci- 
noma. Sometimes  they  project  from  the  surface  of  the  lung, 
as  in  the  liver,  in  the  form  of  umbilicated  nodules. 

Other  Effects  of  the  Groivth. — Ascites  may  be  present  m 
the  later  stage  of  cancer  of  the  stomach.  It  is  due  chiefly  to 
cancerous  peritonitis,  or  to  obstruction  of  the  portal  vein 
by  the  pressure  of  enlarged  glands  or  of  a  new  growth 
in  the  liver.  Jaundice  is  present  in  some  cases  where  the 
liver  is  affected,  and  may  be  due  to  pressure  on  the  bile-duct 
or  to  large  growths  in  the  liver  substance.  Not  unfre- 
quently  in  post-mortem  examinations  of  cancer  of  the  stomach, 
as  in  other  cases  of  cancer,  the  kidneys  are  found  to  be  in 
a  state  of  cirrhosis;  being  small,  granular  on  the  surface 
with  an  adherent  capsule  and  a  diminished  and  tough 
30 


466 


CANCER  OF  THE  STOMACH. 


cortex.  Ihe  heart  muscle  is  frequently  in  a  state  of  fatty 
degeneration.  Both  these  conditions  are  found,  however  in 
the  post-mortem  examinations  of  old  people  dying  from  various 
causes,  and  the  fatty  heart  may  be  found'  in  s'im;ie 
tumours,  when  they  are  large  and  have  existed  for  a  Ion. 
time.  ^ 


*  / 1 


Fio.  51.— Cancer  of  tlie  pylorus.  (From  a  preparation  in  the  Museum,  tlniversityXoUege.) 
About  natural  size.  The  growth  surrounds  the  orifice  and  is  pitted  on  the  surface :  the 
mucous  membrane  round  the  growth  is  superficially  ulcerated.  The  antrum  pylori  is 
dilated. 

Effects  of  the  Growth  on  the  Stomach. — The  results  of  the 
formation  of  a  cancerous  new  growth  in  the  stomach  may  have 
several  effects  on  the  organ  itself,  which  may  be  classified  as 
(1)  the  effects  of  the  growth  itself,  (2)  the  effects  of  the  growth 
on  the  functions  of  the  stomach. 

1.  Effects  of  the  Gh^owth  itself. — These  vary  according  to  its 
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size,  its  position,  and  the  mode  in  which  it  infiltrates  the  waUs 

of  the  organ.  , 
Growth  causing  OUtruction  of  the  Pylorus.— Th^  commonest 
cause  of  obstruction  of  the  pylorus  in  cancer  is  the  development 
of  scirrhus  around  the  orifice  (Fig.  51).  In  the  great  majori  y 
of  cases  the  pylorus  is  found  obstructed  at  death.  The  growth 
does  not  extend  into  the  duodenum,  but  by  infiltratmg  the 
surface  narrows  the  orifice  or  produces  a  narrow  tract,  some- 
times not  as  large  as  the  little  finger.    Obstruction  of  the 


Fio.  52.— Cancer  of  the  pylorus.  (From  a  preparation  in  the  Museum  of  the  Royal  College  of 
Surgeons.  By  permission  of  the  Council.)  The  stomach  waU  for  several  inches  from  the 
pylorus  is  greatly  thickened.  The  thickening  is  due  partly  to  hypertrophy  of  the  muscle, 
but  chiefly  to  the  cancerous  growth,  which  is  irregular  and  ulcerated  on  the  surface.  The 
pylorus  is  greatly  constricted,   f  natural  size. 

pylorus  also  occurs  in  f ungating  growths  near  the  orifice,  which 
act  as  a  mechanical  hindrance  to  the  passage  of  the  stomach 
contents  into  the  duodenum.  The  obstruction  in  this  case  is 
much  less  than  when  a  stricture  is  formed.  The  result  on  the 
stomach  of  obstruction  to  the  pylorus  is  dilatation  and  hyper- 
trophy, but  the  extent  to  which  dilatation  and  hypertrophy 
may  individually  occur  varies  (see  Dilatation  of  the  Stomach, 
Chapter  XIV.  p.  380).  In  the  majority  of  cases  there  is  some 
dilatation  during  life,  and  after  death  dilatation  is  frequently  the 
the  chief  condition  found.  Hypertrophy  may,  however,  take 
place  to  so  great  an  extent  that  the  stomach  remains  small. 
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and  hypertrophy  is  frequently  seen  limited  to  the  pyloric 
region,  and  not  extending  to  the  cardiac  (Fig.  52)  men 
hypertrophy  does  not  occur,  and  dilatation  alone  is  present  it 
may  be  enormous,  so  that  the  stomach  fills  two-thirds  of  the 
abdommal  cavity.  In  some  cases  the  tumour  drags  the  stomach 
out  of  position,  so  that  the  lesser  curve  is  nearly  at  the  level 


Fig.  53. — Diffuse  cancer  of  the  stomach.  (From  a  preparation  iu  the  Museum,  University 
College.)  About  g  natural  size.  The  stomach  is  the  shape  of  a  leathern  bottle  ;  the  cardia 
being  on  the  right  and  the  pylorus  on  the  left  of  the  figure.  Both  the  oesophagus  and 
duodenum  are  normal.  The  stomach  walls  are  greatly  thickened  throughout,  and  as  in  the 
specimen  shown  in  Fig.  54,  the  thickening  is  due  to  an  increase  of  the  inucoas  and  .sub- 
mucous coats,  with  great  hj-pertrophy  of  the  muscular  coat.  Microscopically,  the  ai)pearances 
are  very  similar  to  those  shown  in  Fig.  55,  cancer  alveoli  being  seen  in  tlie  submucosa 
chiefly.  The  hypertrophy  of  the  muscularis  is  extreme,  and  there  is  a  large  increase  of 
fibrous  tissue  throughout  the  organ  (scirrhus). 

of  the  umbilicus.  This  occurs  in  tumours  of  the  pylorus,  and 
only  when  they  are  non-adherent. 

In  some  cases  with  slight  pyloric  obstruction  diftuse  in- 
filtration of  the  stomach  wall  along  the  mucous  coat  occurs  so 
that  the  stomacli  assumes  the  form  of  an  oval  bag  in  which  its 
shape  is  lost  (Fig.  53).  These  cases  are  always  associated  with 
fibroid  induration  of  the  walls  and  with  hypertrophy,  and  it  is 
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noticeable  that  these  latter  changes  extend  only  so  far  as  the 
cancer  itself  has  infiltrated.  This  is  well  shown  m  Tig.  54, 
in  which  two-thirds  of  the  stomach  from  the  pylorus  are 
thickened  and  cancerous,  whHe  the  cardiac  end  is  thm  and 

normal.  , 

GrowtliB  in  the  Mid-region  of  the  Stomach.— ^ hen  the 
cancer  is  situated  on  the  lesser  curve,  or  on  the  posterior 
surface  (Fig.  56),  its  effect  on  the  stomach  is  less  than  when 
there  is  pyloric  stricture.  Dilatation  may  occur  in  these  cases, 
but  its  causation  is  the  same  as  that  described  in  simple  dilata- 


Fig.  54.— Diffuse  cancer  of  the  stomacli.  (From  a  preparation  in  the  Museum,  University 
College.)  About  4  natural  size.  The  wall  of  the  organ  is  thickened  from  the  pylorus  to 
the  cardiac  poucli,  the  thinness  of  which  is  in  great  contrast  to  the  thiclcness  of  the  greater 
part  of  tlie  organ.  The  greatest  thickening  is  at  the  pylorus,  and  is  seen  to  be  due  not  only 
to  an  increased  size  of  the  mucous  and  submucous  coats,  but  to  great  hypertrophy  of  the 
muscular  coat.  The  surface  of  the  mucous  membrane  shows  irregular  rugse.  Microscopi- 
cally, the  thickening  of  the  wall  of  the  stomach  is  seen  to  be  due  to  scirrhus  infiltrating  the 
mucosa  and  snbmucosa  (Fig.  57). 

tion,  viz.  either  from  the  effect  of  the  nervous  system,  or  by 
a  muscular  weakness  produced  by  the  presence  of  an  infiltrat- 
ing new  growth. 

Obstruction  of  the  Carclia  (Fig.  57). — Obstruction  of  the 
cardiac  orifice  occurs  in  new  growths  situated  round  it,  exactly 
as  in  stricture  of  the  pylorus.  The  stomach  is  in  this  case 
small,  contracted,  and  not  hypertrophied,  while  the  oesophagus 
above  the  stricture  is  dilated  and  hypertrophied. 

Perforation. — Perforation  of  the  stomach  in  cancer  occurs 
in  about  4  per  cent  of  the  cases,  according  to  Brinton  ;  it 
may  result  in  a  subphrenic  abscess  or  in  a  gastrb-colic  fistula, 
or,  more  rarely,  in  a  gastro-cutaneous  fistula. 
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II.  TU  Effects  of  the  Growth  on  the  Functions  of  the  Stomach. 
—Weakness  of  the  muscular  coat  of  the  organ  is  a  frequent 
sign  in  cancer  of  the  stomach,  and  is  due  partly  to  the  presence 
of  the  soHd  mass  in  the  stomach  wall,  and  partly  to  diffuse 
fibroid  and  carcinomatous  infiltration  of  the  stomach  wall.  It 
is  present  in  dilatation  when  this  occurs  in  pyloric  stenosis ; 
and  it  is  also  caused  by  the  general  condition  of  the  patient, 
the  ansemia,  weakness,  and  cachexia  produced  by  disease. 


Fig.  55. — Diffuse  carcinoma  of  the  stomach,  froiiitlie  preparation  represented  in  Fig.  54.  From 
a  photograph,  x  40.  The  figure  shows  the  junction  of  the  mucosa  (above)  and  the  sub- 
luucosa  (below) ;  the  separation  between  tlie  two  being  marked  by  bundles  of  fibres  of  the 
inuscularis  niucosfe  -which  is  broken  up  by  tlie  infiltrating  growtli.  The  submncosa  is  greatly 
thickened  and  shows  alveoli  fiUed  with  cancer  cells  ;  these  are  also  seen  in  tlie  depth  [of  the 
mucosa.   From  a  preparation  hardened  in  alcohol  and  stained  with  logwood. 

Secretion  is  affected  in  various  ways.  The  secretion  of 
hydrochloric  acid  may  not  at  once  be  affected,  and  the  digestion 
may  at  first  be  practically  normal;  but  as  the  disease  pro- 
gresses, sometimes  early  in  the  case,  the  hydrochloric  acid 
diminishes  and  may  disappear.  The  absence  of  free  hydro- 
chloric acid  from  the  stomach  contents  may  be  partly  due  to  the 
alkaline  discharges  of  the  ulcerated  tumour  neutralising  them, 
as  suggested  by  Maly ;  but  it  is  also  due  to  the  infiltration  of 
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the  mucous  membrane  by  new  growth,  although  m  not  a  few  cases 
of  cancer  of  the  pylorus  there  is  no  evident  affection  of  the 
cardiac  region  where  hydrochloric  acid  is  secreted.  It  is 
probable  that  the  diminution  of  hydrochloric  acid  which  is 
observed  in  many  cases  of  cancer  is  due  to  the  effect  of  the 
ceneral  condition  of  the  body  on  the  secretion  m  the  stomach, 


Fig  56  -Cancer  of  the  posterior  wall  of  the  stomach.  (From  a  specimen  in  University  CoUege 
Museum.)  About  f  natural  size.  The  growth  forms  a  fungating  mass  slightly  ulcerated  on 
the  surface,  and  situated  nearer  the  lesser  curvature  than  the  greater.  The  stomach  is  not 
dilated  and  there  is  no  hypertrophy.  There  were  very  few  symptoms  referable  to  the 
stomach  during  life. 

and  also  to  the  association  of  atrophy  of  the  glands,  of  dilata- 
tion, and  of  catarrh  with  the  disease. 

Although,  therefore,  in  some  cases  the  digestion  may  be 
normal,  in  most  there  is  great  deficiency  in  the  motor  power 
of  the  organ,  and  a  deficiency  of  hydrochloric  acid.  The 
deficiency  in  motor  power  and  in  secretion  leads  to  delay  of 
food  in  the  organ  and  bacterial  fermentation  of  food.  This  is 
most  marked  in  dilatation,  especially  in  that  extreme  form 
produced  by  stenosis  of  the  pylorus,  and  in  such  cases  the  acid 
products  of  bacterial  fermentation,  chiefly  lactic  acid,  are 
found,  and  their  presence  in  the  stomach  contents  tends  to 
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hinder  the  secretion  of  hydrochloric  acid  (Chapters.  III.  and  IV ) 
feimilar  changes  also  occur  in  diffuse  cancer,  in  which  the 
organ  is  contracted.  ^ 


Fio.  57. -Cancer  of  the  canlia.  (From  a  preparation  in  tlie  Museum  of  the  Boyal  ColleKe  of 
Surgeons  By  permission  of  the  Council.)  ?  natural  size.  A  .■agged  growth  surrounds  the 
cardia,  ulcerated  on  the  surface.  The  stomach  wall  is  infiltrated,  and  the  growth  has  in- 
vaded the  peritoneum.  The  pyloric  region  is  contracted,  the  cesopliagus  is  dilated  and 
hypertrophied. 


Symptoms. 

In  the  description  of  the  symptoms  caused  by  ulcer  of  the 
stomach  it  was  seen  that  some  were  produced  by  the  actual 
presence  of  the  ulcer  in  the  organ,  viz.  pain  after  food, 
tenderness,  and  haemorrhage.  And  in  cancer  of  the  stomach 
there  are  also  special  symptoms  which  are  due  to  the  presence 
of  the  malignant  disease,  which  do  not  differ  from  those 
observed  in  similar  forms  of  malignant  disease  occurring  in 
other  parts  of  the  body. 
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Tlie  si-US  cand  symptoms  of  malignant  disease  may  be 
described  under  three  headings  Those  due  to  the  growth 

itself  -  (2)  those  due  to  the  effect  of  the  growth  on  the  body, 
either  as  interfering  with  the  functions  of  an  important  organ 
or  as  toxic  in  their  origin  ;  (3)  those  due  to  complications 
which  arise  either  in  connection  with  the  growth  itselt  or 
secondary  to  its  effects. 

In  all  cases  the  onset  of  the  symptoms  of  malignant  disease 
is  insidious,  so  that  in  the  majority  of  cases  there  is  a  period 
of  slight  symptoms  of  indefinite  nature  followed  by  a  period  ot 
prono'unced  symptoms,  due  to  the  spread  of  the  growth  and  its 
effects  ;  during  this  second  stage  both  the  nature  and  the  locality 
of  the  growth  may  be  diagnosed.    This  stage  is  again  followed  by 
a  third  stage  preceding  death,  in  which  complications  frequently 
arise,  and  these  complications  may  to  a  greater  or  less  extent 
mask  the  symptoms  and  physical  signs  of  the  second  stage  of 
the  disease.    It  is  of  great  importance  to  bear  in  mind  this 
clinical  course  of  malignant  disease,  inasmuch  as  the  patient  may 
be  seen  for  the  first  time  in  any  one  of  the  three  stages.    In  the 
first  and  third  stages  a  diagnosis  is  frequently  impossible;  in  the 
first  stage  because  of  the  indefiniteness  of  the  symptoms,  and  in 
the  third  stage  because  the  symptoms  are  masked  by  those  of  com- 
plications.   For  example,  malignant  disease  of  the  colon  may 
be  masked  by  the  signs  and  symptoms  of  a  perforative  peritonitis; 
cancer  of  the  stomach  may  be  masked  by  ascites,  by  perfora- 
tive peritonitis,  by  acute  lung  affections  and  by  large  secondary 
growths  in  the  liver  or  by  other  conditions  which  will  be  fully 
discussed  afterwards.    It  is  in  the  second  stage  of  the  malignant 
disease  that  the  symptoms  and  signs  are  characteristic  and  that 
the  recognition  of  the  disease  is  usually  made. 

(1)  Bicjns  and  Symptoms  due  to  the  Growth  itself. — These 
are  pain  and  tenderness,  hemorrhage,  and  the  existence  of  a 
primary  tumour  and  of  secondary  tumours. 

Fain. — The  pain  of  a  malignant  growth  is  usually  sharp 
and  shooting.  Sometimes  when  it  infiltrates  solid  tissues — 
for  example,  bone  or  a  solid  organ,  the  pain  may  be  dull 
and  boring  in  character,  or  it  may  be  in  some  cases  confined 
to  a  sense  of  weight  and  oppression  as  in  malignant  disease 
in  the  thorax.    The  pain  is  local,  and  even  when  diffuse  its 
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point  of  greatest  intensity  is  over  the  seat  of  the  disease  •  it  is 
accompamed  by  local  tenderness  which  may  be  gre^  r  Jli  h 

^^a.,.on7.a^._The  malignant  tumours  differ  from^all 
solid  benign  tumours  in  the  fact  that  they  lead  to  f„ 
haemorrhages.  _  These  are  due  sometimes  to  the  rupture 
mall  vessels  in  the  tumour  itself,  and  in  this  case  he"  are 
frequent  and  small  hemorrhages,  as  in  ulceration  of  the  growth 
and  in  some  cases  to  the  invasion  of  a  large  vein  or  artery' 
which  becomes  ruptured,  and  leads  to  profuse  and  sudden 
iisemorrhage,  ending  usually  in  death. 

me  Existence  of  a  T^cmour.—TU  characteristics  of  the 
tumour  in  malignant  disease  are  that  it  is  irregular,  hard,  and 
tender  Although  it  may  at  first  be  movable,  when  for 
example,  it  occurs  in  the  abdomen,  it  subsequently  becomes 
fixed  owing  to  the  infiltration  of  the  growth  into  the  surround- 
ing parts.  Manipulation  not  only  causes  pain,  but  may 
produce  hemorrhage.  The  tumour  enlarges;  and  in  an 
irregular  manner,  forming  nodules  which  can  be  frequently 
felt  extending  from  the  main  mass  of  growth.  Secondary 
tumours  are  also  one  of  the  characteristics  of  malignant 
disease,  they  are  found  not  only  in  the  lymphatic  glands,  but 
also  in  many  of  the  solid  organs,  and  they  may  form  the' first 
diagnostic  sign  of  malignant  disease. 

The  special  signs  and  symptoms  which  malignant  disease 
of  a  particular  organ  produces  are  due  to  the  effect  of  the 
growth  on  the  functions  of  the  organ,  and,  if  this  is  a  hollow 
viscus,  on  the  passage  of  its  contents. 

(2)  Signs  and  Symptoms  due  to  the  Effect  of  the  Growth. — 
It  is  always  very  difficult  to  estimate  how  far  the  symptoms  of 
malignant  disease  are  due  to  the  toxic  effect  of  the  growth 
itself,  or  simply  to  an  interference  with  the  functions  of  an 
important  or  a  vital  organ.  Probably  the  symptoms  are  due 
to  both  tliese  causes,  but  no  one  who  has  had  any  experience  in 
the  post-mortem  examination  of  persons  dying  of  cancer  who 
have  been  the  subject  of  operation  or  not,  can  doubt  that  in 
many  cases  the  extent  of  cancerous  disease  does  not  account 
for  the  fatal  result.  Although  many  of  these  cases  are 
associated  with  degeneration  of  the  kidney  (cirrhosis),  or  with 
fatty  degeneration  of  the  heart,  yet  it  appears  that  some  effect 
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.nust  be  .scribed  to  the  growth  itself.  On  the  oi^^^rj-^^, 
there  can  be  no  doubt  that  the  more  vital  the  organ  affected 
the  more  severe  are  the  symptoms  and  the  more  rapid  the 

'^'""^Uncomplicated  cancerous  disease  does  not  of  itself  produce 
fever     Tever  is  observed  in  the  course  of  some  cases,  but  it 
is  usually  due  to  complications  which  have  arisen ;  locahsed 
abscesses  near   the    new  growth,  peritonitis,  or   some  in- 
flammatory condition  of  the  lungs.     In  those  cases  which 
have  been  the  subject  of  fever  during  life,  one  or  other  _  oi 
these  conditions  is  usually  found  after  death.    The  remaining 
symptoms  due  to  the  effect  of  the  growth  on  the  body  are 
classed  imder  the  heading  of  cachexia,  the  mam  features  ot 
which  are  wasting,  muscular  weakness,  and  ansemia.  Ansemia 
varies  with  the  extent  and  increase  of  the  malignant  disease, 
and  in  its  advanced  stage  the  peculiar  waxy  pallor  of  the  skm 
in  general  is  produced,  with  sometimes  an  earthy  tint;  a 
wa^y  pallor  which  in  many  cases  is  not  unlike  that  observed 
in  pernicious  antemia.    Associated  with  it  there  is  an  anxious 
expression  of  the  face  due  to  the  pain  from  which  the  patient 
suffers.    The  weakness,  slight  at  first,  gradually  increases,  and 
is  associated  with  myotafcic  irritability.    The  wasting  is  with 
the  anemia  and  weakness  characteristic  of  malignant  disease ; 
and  it  is  general,  the  fat  disappearing  and  the  muscles  becoming 
thin  and  flabby.    Not  unfrequently,  however,  a  fair  quantity 
of  subcutaneous  fat  is  present  at  the  time  of  death,  even  when 
there  has  been  great  wasting  of  the  muscles.    The  other  signs 
and  symptoms  of  the  effect  of  the  growth  are  special,  that  is, 
are  due  to  the  effect  of  the  growth  on  the  organ  invaded. 

(3)  Signs  and  Symptoms  of  the  Complications. — Malignant 
growths  when  they  affect  a  hollow  viscus,  such  as  a  part  of 
the  alimentary  tract,  are  specially  liable  to  be  invaded  by 
micro-organisms;  this  occurs  more  particularly  when  the 
growth  ulcerates.  Invasion  takes  place  through  the  base  of 
the  cancerous  ulcer,  which  may  be  very  thin  when  it  affects  a 
hollow  viscus ;  or  it  may  take  place  through  an  acute  ulcer 
formed  at  the  side  of  the  cancerous  growth,  or  even  some  dis- 
tance from  it,  when  this  causes  obstruction  of  the  passage. 
This  acute  ulcer  is  due  to  bacterial  infection  and  the  reten- 
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tiou  of  the  contents  of  thp  o-nf-     tn^  -^^  e  ^^ 
ulppr  ,..ov  no.        A  ^        -^^^^  perforation  of  such  an 

ulcei  may  occur.    According  as  one  or  other  of  these  events 
happens  there  may  be  a  localised  abscess  formed  near  tt 
cancerous  growth,  or  there  may  be  a  diffuse  inflammatL 
a  localised  gangrene.    Instances,  of  these  may  be  cited  in  the 
case  of  ma  i^nant  disease  of  the  uterus  causing  pyosalpii  x 

near  the  growth;  and  malignant  disease  of  the  larynx  or 
oesophagus  causing  locaHsed  gangrene.  Other  acute  affections 
are  frequently  observed  in  maHgnant  disease ;  these  are  both 
pulmonary  and  intestinal.  Pneumonia  and  bronchitis  are  not 
infrequently  the  immediate  cause  of  death,  and  acute  diarrhoea 
due  to  bacterial  decomposition  or  infection  in  the  intestines 
may  also  be  the  immediate  cause  of  death,  not  only  in 
cases  of  cancer  affecting  the  alimentary  tract,  but  in  cancer 
of  any  part. 

(4)  Cour&e  and  Duration  of  Cancerous  Disease.~The  course 
of  malignant  disease  is  progressively  downwards.  There  are 
intervals,  however,  of  remission  of  the  symptoms  brought 
about  either  by  operation,  by  the  improvement  of  the  patient's 
general  condition,  or  by  remedying  the  functional  defects  pro- 
duced by  the  growth.  The  intervals  of  relief  which  are 
afforded  by  operation  vary  in  length  and  need  not  be  discussed 
here,  but  they  are  chiefly  observed  in  cases  of  external  cancer. 

The  duration  of  cancerous  disease  varies  somewhat ;  when 
it  affects  an  internal  organ  and  a  vital  one,  such  as  the 
stomach  or  the  liver,  the  average  duration  may  be  put  down 
at  eighteen  months  or  two  years. 

Causes  of  Death. — Patients  who  are  the  subjects  of 
malignant  disease,  in  the  majority  of  cases,  show  at  the  post- 
mortem examination  large  primary  or  secondary  growths. 
Death  may  also  be  caused  by  local  accidents  in  tlie  primary 
or  secondary  growths,  for  example  by  hemorrhage,  by 
bacterial  infection  producing  abscesses  or  causing  gangrene, 
or  by  the  pressure  of  tlie  growth  on  important  vessels. 
In  not  a  few  cases,  however,  death  occurs  from  remote  com- 
plications, either  from  those  mentioned  above — pneumonia 
and  bronchitis — or  from  the  results  of  fatty  degeneration  of 
the  heart  as  shown  in  cardiac  failure,  or  in  urtemia  from 
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aramilar  contracted  kidney.  In  some  cases,  therefore,  at  the 
post-mortem  examination  the  size  of  the  growth  niay  be  in- 
significant when  these  diseases  of  the  heart  and  kidney  are 
found,  and  this  is  especially  so  in  the  case  of  malignant 
disease  of  the  breast,  tongue,  or  cervix  uteri. 

Symptoms  of  Malignant  Disease  as  it  affects  the  Stomach.— 
These  show  an  infinite  variation.    The  chief  point  to  be  borne 
in  mind  is  that  they  consist  in  the  association  of  gastric 
symptoms  with  those  of  malignant  disease  which  have  just 
been  considered.     The  symptoms  of  cancer  of  the  stomach 
may  be  at  first  slight  and  limited  to  indefinite  "  dyspeptic  " 
symptoms,  but  although  these  slight   symptoms  may  not 
in  some  cases  alter  greatly  in  character  during  the  course  of 
the  disease,  yet  associated  with  them  are  the  progressive 
symptoms  of  malignant  disease.    In  the  majority  of  cases,  how- 
ever, the  early  dyspeptic  symptoms  pass  into  symptoms  of  a 
more  definite  nature  which  are  associated  with  the  effect  of 
the  new  growth  on  the  functions  and  structure  of  the  stomach. 
These  typical  symptoms  are  local  pain,  vomiting,  and  haemate- 
mesis.     A  typical  case  of  cancer  of  the  stomach  may  be 
described  as  follows: — The  patient,  male  or  female,  middle-aged, 
and  not  uncommonly  with  a  history  of  previous  good  health, 
commences  to  suffer  from  symptoms  of  indigestion  of  food,  the 
chief  signs  of  which  are  loss  of  appetite,  which  may  be  extreme, 
some  nausea,  and  pain  in  the  chest  after  eating.    Tor  some  time 
the  symptoms  remain  in  this  stage,  perhaps  not  improving 
or  getting  worse,  but  the  effect  of  the  symptoms  is  out  of  pro- 
portion to  their  severity;  that  is,  the  patient  gets  weaker, 
wastes,  and  gets  paler,  while  there  is  no  physical  sign  of  organic 
disease  in  the  thorax  or  abdomen,  and  no  renal  disease  to 
account  for  the  effect  on  the  general  nutrition.    Vomiting  may 
now  occur,  irregular  in  its  onset,  and  not  definitely  associated 
with  the  ingestion  of  food ;  the  vomit  containing  an  excess  of 
organic  acids,  chiefiy  of  lactic  acid.     On  inflating  the  stomach 
with  gas  it  is  found  that  it  is  dilated,  passing  below  the  um- 
bilicus, and  into  the  axillary  region.    Epigastric  pain  is  now 
not  infrequently  emphasised,  not  aggravated  in  any  way  by  the 
taking  of  food,  but  continuous  and  of  a  lancinating  character. 
Pain  from  this  time  onwards  is  continuous,  being  frequently 
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exaggerated  in  paroxysms.  At  this  time,  or  it  may  be  later 
or  earlier,  a  tumour  of  the  epigastrium  is  discovered  over  the 
pyloric  region,  or  over  the  mid-region  of  the  stomach;  at  first 
It  IS  suspected  only  by  the  presence  of  an  area  of  increased 
resistance— later  on  it  is  shown  by  the  presence  of  nodules,  or 
of  a  large  nodular  mass.  The  patient  is  now  in,  what  has 
been  called  above,  the  second  stage  of  malignant  disease,  that 
is,  a  stage  of  the  fully  developed  disease  in  which  in  addition 
to  the  symptoms  that  have  been  mentioned  referable  to  the 
stomach  the  weakness  and  the  waxy  ansemia  of  malignant 
disease  are  present.  From  the  middle  stage  onwards  the 
condition  of  the  patient  varies.  Hsemorrhage  from  the 
stomach  is  a  varying  symptom,  and  usually  the  chief  signs 
are  those  due  to  the  progressive  growth  of  the  tumour,  and 
the  dilatation  of  the  organ  associated  with  bacterial  fermenta- 
tion of  the  food.  The  patient  gradually  sinks,  becoming 
weaker  and  weaker,  and  death  occurs  from  exhaustion,  from 
hsemorrhage,  or  from  the  incidence  of  an  inflammatory  disease. 

It  is  necessary  now  to  discuss  the  symptoms  of  cancer  of 
the  stomach  in  more  detail. 

Anorexia. — Loss  of  appetite  is  an  important  symptom  in 
cancer  of  the  stomach,  inasmuch  as  it  constitutes  one  of  the 
distinguishing  features  from  ulcer.  In  ulcer  the  appetite 
is  not  lost,  it  may  even  be  increased,  and  indeed,  although 
patients  say  that  they  cannot  eat,  this  is  due  to  the  fact 
that  they  are  afraid  to  eat  owing  to  the  pain  produced. 
According  to  Brinton,  loss  of  appetite  is  present  in  85  per 
cent  of  the  cases  of  cancer  of  the  stomach.  It  is  a  variable 
symptom  as  regards  its  onset ;  it  usually  appears  early  in  the 
case,  but  it  may  be  late,  and  in  the  last  stage  of  the  disease  it 
is  usually  well  marked.  The  loss  of  appetite  is  no  doubt 
greatly  afi'ected  by  the  treatment  of  the  patient. 

Tongue. — The  tongue  presents  a  varied  appearance,  it  is 
sometimes  thicldy  coated,  but  is  usually  broad,  pale,  flabby, 
tooth-indented,  and  covered  with  a  light  fur. 

Pain. — Pain  in  cancer  of  the  stomach  is  present  in 
92  per  cent  of  the  cases  (Brinton).  It  is  lancinating  in 
character ;  but  this  varies  somewhat,  as  it  may  be  dull  and 
gnawing,  or  may  consist  simply  of  a  sense  of  weight  and 
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oppression  and  tightness.    Its  seat  is  in  the  epigastrium  and 
is  both  local  and  diffuse ;  it  is  most  intense  over  the  growth 
itself  and  spreads  over  the  stomach  region.    Like  the  pam  of 
ulcer  it  may  spread  through  to  the  back  and  be  felt  in  the 
lower  dorsal  region  on  the  left  of  the  spine ;  this  is  said  to  be 
especially  the  case  in  cancer  affecting  the  lesser  curve  and  the 
posterior  surface  of  the  organ  (Brinton).    The  pain  is  associ- 
ated with  local  tenderness,  the  degree  of  which  varies  greatly 
in  different  cases.    As  a  rule  it  is  indefinite,  the  local  tender- 
ness that  is  elicited  on  the  manipulation  of  the  tumour  being 
most  commonly  found  over  the  pyloric  region ;  but  in  some 
cases  there  is  a  more  defined  local  tenderness,  and  this  is 
associated,  according  to  Brinton,  with  ulceration  of  the  growth. 
This  sign,  however,  cannot  be  relied  on  for  the  diagnosis  of 
ulceration  of  the  growth.    The  pain  differs  from  that  of  ulcer 
(1)  by  the  fact  that  it  is  not  related  to  the  ingestion  of  food  ;  (2) 
it  is  more  or  less  continuous  and  but  rarely  shows  the  defined 
locahsation  of  the  seat  of  pain  and  of  tenderness  as  in  cases  of 
ulcer;  and  (3)  it  is  not  to  so  great  an  extent  relieved  by 
vomiting. 

Vomiting. — ^Vomiting  occurs  in  87  per  cent  of  the  cases. 
Its  causes  are,  first,  the  presence  of  the  growth  in  the  stomach 
waU,  and,  secondly  and  chiefly,  the  presence  of  dilatation  of  the 
organ.    It  is  also  present  in  contraction  of  the  stomach  due 
to  cancerous  cirrhosis.     Vomiting  is  chiefly  a  symptom  of 
malignant  disease  of  the  pylorus  in  which  there  is  dilatation 
of  the  organ  and  great  delay  of  food  in  the  stomach  with 
bacterial  fermentation.    The  chief  characteristic  of  vomiting 
in  cancer  is  that  it  is  irregular,  bearing  no  direct  relation  to 
the  ingestion  of  food,  especially  when  there  is  great  dilatation. 
Moreover,  it  gives  no  relief  to  the  pain,  and  in  this  point  differs 
greatly  from  the  vomiting  of  gastric  catarrh  and  of  ulcer. 
The  vomited  matters  almost  invariably  show  the  products  of 
bacterial  fermentation,  that  is,  chemically  they  are  very  acid 
and  contain  no  free  hydrochloric  acid,  but  a  large  amount  of 
organic  acids,  lactic,  acetic  or  butyric ;    they  contain  also 
peptones  and  undigested  food,  and  microscopically  show  large 
numbers  of  bacteria  aud  sarcina  and  cells  in  various  stages  of 
degeneration.    It  is  impossible  to  diagnose  the  presence  of 
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cancer  cells  in  the  vomit,  and  a  fragment  of  the  tumour  is  but 
rarely  brought  up  in  a  condition  which  is  suitable  for  a 
satisfactory  microscopical  examination.  Pieces  of  the  tumour 
have  been  brought  up  by  the  sound  in  cases  of  cancer  of  the 
cardia,  but  even  this  is  a  very  rare  event.  (For  further 
details  regarding  the  vomited  matters  in  the  cancer  see 
Chapter  IV.  pp.  93  and  97.) 

Hceinatemesis. — Htematemesis  occurs  in  35  to  40  per  cent 
of  the  cases,  and  is  thus  much  less  frequently  observed  than  in 
ulcer.i  The  amount  of  blood  lost,  however,  varies.  As  it 
usually  comes  from  the  surface  of  the  ulcerating  growth,  the 
bleeding  is  slight,  and  the  blood  oozes  from  the  growth  and 
generally  collects  in  the  stomach,  being  changed  before  being 
vomited.  Vomiting  may  not  occur,  however,  for  some  time  after 
the  haemorrhage,  so  that  a  large  amount  of  "  coffee-grounds  " 
vomit  may  be  brought  up,  which  does'  not  make  the  condition 
of  the  patient  any  worse  at  the  time,  as  it  is  the  accumulation 
of  small  hsemorrhages  which  have  been  going  on  for  some  days. 
In  other  cases,  as  when  a  large  vessel  is  opened  by  the  growth, 
profuse  hsematemesis  of  bright  red  blood  or  of  clots  of  blood  takes 
place,  and  this  may  be  fatal.  Hsematemesis,  as  in  the  form  of 
"  coffee-grounds  "  vomiting,  is  not  infrequently  associated  with 
dilatation  of  the  stomach,  so  that  in  the  vomited  matters  there 
are  the  organic  acids  and  bacteria  previously  described.  The 
hasmatemesis  of  cancer  differs  from  that  of  ulcer  in  some 
points.  What  may  be  described  as  the  characteristic  hsema- 
temesis of  ulcer  is  the  bringing  up  of  moderately  large 
quantities  of  red  or  clotted  blood  associated  with  melasna,  the 
occurrence  of  the  hsemorrhage  being  associated  with  the  taking 
of  a  meal  or  one  of  the  other  conditions  previously  described 
(Chapter  XV.  p.  428).  In  cancer  the  hsemorrhage  has  no  parti- 
cular association  with  a  meal,  although  it  may  be  induced  by 
manipulation  of  the  growth. 

Wasting. — During  the  earlier  stages  of  malignant  disease 
of  the  stomach  there  is  progressive  wasting.  Afterwards  the 
patient  may  improve  by  treatment  and  may  actually  gain 
weight,  but  he  never  recovers  his  original  weight,  and  the  gain 

1  In  the  53  cases  already  quoted  (p.  465),  hfematemesis  occurred  iu  20,  or 
about  36  per  cent.    Briuton  gives  the  percentage  of  hcematemesis  in  cancer  as  42. 
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of  weight  is  very  slight  and  is  soon  lost  again.  In  other  cases 
the  emaciation  is  rapid  and  progressive.  The  gain  of  weight 
during  treatment  may  be  as  much  as  six  or  seven  pounds, 
and  is  due  to  the  fact  that  the  functional  disorder  of  the 
stomach  is  remedied,  and  the  patient  can  assimilate  more  food 
than  he  has  previously  done ;  this  is  accomplished  by  proper 
dieting,  by  rectal  feeding,  or  by  the  treatment  of  the  dilated 
stomach  and  of  bacterial  fermentation.  The  total  loss  of  weight 
during  the  whole  course  of  disease  of  the  stomach  varies.  No 
exact  figures  can  be  given,  and  some  subcutaneous  fat  may  still 
be  present  when  the  patient  dies  or  it  may  be  quite  absent, 
but  the  total  loss  of  weight  during  the  course  of  the  illness 
may  be  as  much  as  forty-two  pounds. 

The  general  symptoms  other  than  wasting  have  already 
been  discussed  under  the  heading  of  the  symptoms  of  malig- 
nant disease  generally  (p.  473).  There  remains  now  only  to 
consider  the  condition  of  the  bowels  and  the  urine. 

The  lowds  are  usually  constipated.  Diarrhoea  occurs  in 
about  35  per  cent  of  the  cases.  It  has  been  ascribed  to  the 
acrid  discharges  from  the  cancerous  tumour  irritating  the 
intestine,  but  it  has  at  least  two  other  causes,  viz.  the 
expulsion  of  the  foul  contents  of  the  stomach  in  bacterial 
fermentation  into  the  small  intestine,  and  the  setting  up  of 
bacterial  decomposition  of  its  contents.  It  may  alter- 
nate with  constipation  as  in  simple  functional  disorder  of  the 
stomach.  Melsena  is  not  a  common  symptom,  but  may  be 
present  when  there  is  profuse  haemorrhage. 

The  urine  shows  no  great  change  from  the  normal  except 
in  cases  of  dilatation  and  bacterial  fermentation,  in  wliich  there 
IS  an  increase  in  the  ethereal  hydrogen  sulphates,  an  increase 
m  the  amount  of  indigo -forming  substances,  and  frequently 
also  albumosuria  (Chapter  IV.  p.  119). 

Physical  Examination. — The  methods  of  physical  examina- 
tion are  the  same  as  those  employed  for  ulcer,  viz.  inspection, 
palpation,  percussion,  and  auscultation.  But  two  other  methods' 
are  of  great  value  in  the  investigation  of  the  stomach  in  cases 
of  cancer,  viz.  inflation  of  the  stomach  in  ceases  of  dilatation 
(Chapter  XIV.  p.  387),  and  the  use  of  a  test-meal  to  determine 
the  activity  of  the  digestive  process  (Chapter  V.  p  149) 
31 
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Inflation  of  the  stomach  is  of  use  in  determining  the  deoree 
of  dilatation  of  the  organ  in  doubtful  cases ;  it  is  also  of  great 
service  in  the  diagnosis  as  to  whether  the  tumour  is  present 
in  the  stomach  or  outside  the  organ. 

The  test-meal  is  used  to  decide  the  question  of  the  delay 
of  food  in  the  organ,  to  determine  the  amount  of  hydrochloric 
acid  secreted  during  digestion,  and  the  presence  of  bacterial 
fermentation  and  its  products.  The  examination  of  the 
vomited  matters  frequently  gives  as  much  information  as  the 
iise  of  the  test-meal. 

Physical  Examination  of  the  Ahdomen. — Two  classes  of 
cases  are  met  with :  (1)  cases  of  cancer  where  a  palpable 
tumour  is  absent,  but  there  is  dilatation  of  the  organ ;  (2) 
cases  of  cancer  where  a  tumour  is  present,  with  or  without 
dilatation  of  the  organ. 

(1)  Cases  without  Pcdpalle  Tttmour  and  with  Dilatation. — 
The  different  methods  of  physical  examination  in  this  case 
only  reveal  the  signs  of  dilatation  of  the  organ  which  have 
been  already  fully  discussed  (Chapter  XIV.),  so  that  they  need 
not  be  further  referred  to.  But  it  may  be  said  that  in- 
spection in  cases  where  the  pylorus  is  obstructed  shows 
great  prominence  of  the  abdomen  not  uncommonly  in  the 
umbilical  and  epigastric  regions,  and  palpation  may  show 
no  more  definite  sign  than  the  splashing  which  is  present 
in  dilated  stomach  with  perhaps  some  increased  resistance 
and  some  tenderness  over  the  pyloric  region. 

(2)  Ga^es  of  Cancer  with  Tumour,  ivith  or  loithout  Dilata- 
tion ;  (a)  Without  Dilatation. — The  stomach  itself  may  form  a 
tumour.  This  occurs  in  diffuse  infiltration  with  cancer,  associ- 
ated as  it  is  with  fibroid  infiltration  and  with  hypertrophy  of 
the  muscular  coat.  The  physical  signs  observed  are  the 
following  : — 

Inspection  shows  no  enlargement  of  the  abdomen,  no 
dilated  veins  on  the  surface.  Pal-pation  reveals  an  oblong,  firm, 
and  uniform  mass  stretching  from  the  left  hypochondrium 
across  the  epigastrium  towards  the  umbilicus;  or,  in  other 
cases,  an  almost  transverse  oblong  mass,  the  lower  edge  of 
which  is  firm  and  rounded,  the  upper  edge  being  ill-defined. 
The  tumour  is  frequently  tender.    The  size  and  distinctness  of 
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the  tumour  may  vary  from  time  to  time,  according  to  the 
amount  of  food  in  the  organ. 

Inflation  of  the  stomach  produces  no  dilatation  of  the 
organ,  and  may  cause  great  epigastric  pain  and  distress. 

°  Percussion. — The  note  over  the  tumour  is  usually  dull 
but  on  deep  percussion  a  tympanitic  resonance  may  be 
elicited. 

Aitscultation. — On  listening  over  the  stomach  when  the 
patient  drinks  water  the  fluid  may  be  heard  to  enter  the 
organ  with  a  splash  as  in  a  dilated  stomach. 

Lastly,  the  test-meal  shows  diminished  digestion  of  food, 
the  presence  of  a  diminished  quantity  of  hydrochloric  acid,  and 
an  excess  of  the  acids  of  bacterial  fermentation,  lactic  acid 
especially.  A  similar  tumour  is  formed  by  a  thickened 
omentum  and  by  non-cancerous  cases  of  cirrhosis  ventriculi 
(Chapter  XIV.).  From  thickened  omentum,  the  stomach 
tumour  is  distinguished  by  the  results  of  inflation  and  by  the 
splash  heard  on  auscultation  (p.  491). 

(b)  Localised  Tumours  of  the  Stomach,  and  Tumours  with 
Dilatation  of  the  Organ. — Localised  stomach  tumours  may 
be  discovered  in  various  parts  of  the  organ,  commonly  at  the 
pylorus,  but  also  along  the  lesser  curve  and  in  the  cardiac 
region.  Most  of  these  tumours,  especially  those  at  the 
pylorus,  are  associated  with  dilatation  of  the  organ ;  but  as 
the  physical  signs  of  dilatation  have  already  been  fully 
discussed  (Chapter  XIV.)  attention  will  now  be  confined  to  the 
solid  tumours  affecting  only  part  of  the  organ.  Such  tumours 
have  certain  common  characteristics.  The  size  varies,  but 
they  are  hard  and  irregular  ;  they  are  movable,  tender,  and 
sometimes  move  on  deep  respiration.  They  vary — especially 
tumours  of  the  pylorus — from  day  to  day  as  regards  their 
position  and  the  ease  with  which  they  may  be  felt,  and  the 
effect  of  inflation  of  the  organ  is  frequently  to  obscure  the 
physical  signs  of  the  tumour. 

Tumours  of  the  Pylorus. — Inspection  gives  no  evidence  of 
the  pyloric  tumour.  By  palpation  the  mass  is  felt  in  the 
pyloric  region  towards  the  right  hj^pochondrium,  above  and  to 
the  right  of  the  umbilicus.  This  is  the  usual  position  of  a 
pyloric  tumour;  but  it  may  be  under  the  liver  within  the 
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costal  margin,  and  be  discovered  only  as  a  fulness  in  that 
region,  or  it  may  be  lower  down  in  the  abdomen,  being 
situated  near  the  umbilicus  or  even  below  it.  The  mobility  of 
the  tumour  varies;  in  some  cases  it  is  fixed  in  one  position, 
but  in  not  a  few  cases  it  is  movable  with  the  hand  and  alters 
with  the  position  of  the  patient,  and  may  exhibit  extreme 
movability,  over  a  radius  perhaps  of  4  or  5  inches.  These 
very  movable  tumours  are  always  situated  at  the  pylorus,  and 
there  are  no  other  tumours  in  the  upper  part  of  the  abdomen 
which  exhibit  this  physical  sign,  with  the  exception  of  movable 
kidney.  Not  infrequently  the  tumour  moves  with  respiration, 
descending  on  deep  inspiration,  but  not  being  affected  much 
by  expiration.  If,  however,  the  tumour  is  attached  to  the 
liver  it  moves  downwards  in  inspiration  and  upwards  in 
expiration.  It  is  hard  and  tender,  and  varies  in  size  from  a 
mere  nodule  to  a  mass  the  size  of  a  fist  or  larger. 

A  valuable  sign  in  tumours  of  the  pylorus  is  the  gurgling 
of  gas  through  the  tumour,  which  may  be  brought  about  by 
manipulation  of  the  stomach  ;  this  is  frequently  observed  even 
before  inflation  of  the  stomach.  The  results  of  inflation  on 
the  pyloric  tumour  is  to  obscure  its  physical  signs  or  altogether 
to  obliterate  them.  Sometimes  they  are  pulsatile,  a  quality 
which  is  given  to  them  by  the  proximity  of  the  aorta. 

2.  Tumours  of  the,  lesser  curve  are  discovered  by  palpation, 
and  are  felt  as  a  nodular  mass,  varying  in  extent,  and  situated 
across  the  abdomen  just  above  the  umbilicus,  when  the 
stomach  is  dilated  and  descends  in  the  abdomen.  The  tumour 
descends  on  deep  inspiration,  but  does  not  move  upon  expira- 
tion. As  regards  hardness  and  tenderness,  it  presents  the 
same  characters  as  the  pyloric  tumour,  and  inflation  of  the 
stomach  demonstrates  the  position  of  the  tumour  with  regard 
to  the  stomach  which  lies  below  it. 

Tumours  of  the  Cardiac  Region. — These  are  of  two  kinds : 
as  to  whether  they  are  round  the  cardiac  orifice  causing 
stenosis  or  diffused  over  the  cardiac  pouch.  In  the  first  case 
the  stomach  is  small,  the  abdomen  is  not  distended,  and  there 
is  no  tenderness  over  the  epigastric  region.  The  passage  of 
the  sound  shows  obstruction  to  entering  the  stomach,  and 
particles  of  the  tumour  may  be  removed  by  the  sound  which. 
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microscopically  examined,  will  clear  up  the  case.  The  physical 
signs  generally  are  those  of  cancer  of  the  lower  part  of  the 
oesophagus;  regurgitation  of  food  occurring,  not  infrequently 
containing  blood,  especially  after  the  passage  of  the  sound. 
The  regurgitated  liquid  consists  of  undigested  food,  and 
contains  no  free  hydrochloric  acid  and  no  peptone  (see 
Chapter  V.).  In  the  second  case  where  the  tumour  is  diffused 
over  the  cardiac  pouch,  it  is  felt  as  an  irregular  nodular  mass 
in  the  left  hypochondrium,  its  position  being  more  accurately 
defined  in  relation  to  the  stomach  by  inflation  of  the  organ. 
Palpation  and  percussion  will  show  the  tumour  passing 
under  the  margin  of  the  left  ribs  and  thus  simulating  a  splenic 
tumour.  This,  however,  is  a  rare  condition,  and  in  many  cases 
tumours  of  the  cardiac  region  cannot  be  discovered  by  external 
physical  signs. 

The  tumours  which  have  just  been  discussed  are  discovered 
as  small  nodules  or  as  larger  nodular  masses.  The  size  of  the 
tumour  discovered  by  palpation  is  no  criterion  of  its  actual 
size  ;  as  after  death  such  tumours  are  always  found  to  be  larger 
than  physical  examination  of  the  abdomen  has  shown.  In  not 
a  few  cases  there  is  no  distinct  nodular  tumour,  but  a  great 
increase  of  resistance  over  one  part  of  the  stomach,  especially 
near  the  pylorus,  which  from  the  signs  cannot  be  diagnosed  as 
a  new  growth.  In  other  cases,  especially  in  growths  on  the 
posterior  wall,. no  tumour  is  felt  during  life  (Kg.  56). 


Symptoms  of  Complications. 

1.  Secondary  growths  occur  in  the  liver,  the  peritoneum, 
and  the  lungs.  They  also  occur  in  the  retro-peritoneal 
lymphatic  glands,  but  the  enlargement  of  these  glands,  as  a 
rule,  gives  no  physical  sign  during  life. 

When  secondary  growths  occur  in  the  liver,  the  organ 
is  enlarged  irregularly,  and  a  well-defined  tumour  may  be 
discovered  on  the  upper  surface  of  the  organ  in  the  right  or 
left  lobes,  or  the  edge  of  the  liver  may  show  definite  nodules. 
Some  of  the  nodules  may  be  umbilicated,  and  they  are  painful 
and  tender.  In  its  connection  with  cancer  of  the  stomach  it 
may  be  said  that  irregular  enlargement  of  the  liver  in  some 
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cases  is  the  only  physical  sign  observed  during  life— the 
case  is  diagnosed  as  one  of  cancer  of  the  liver,  and  sub- 
sequently it  is  discovered  that  the  growth  in  the  liver  was 
secondary  to  primary  disease  in  the  stomach.  In  such  cases, 
the  stomach  usually  becomes  adherent  to  the  liver  (see 
Diagnosis,  p.  490. 

Cancerous  nodules  in  the  peritoneum  secondary  to  cancer 
of  the  stomach  may  be  shown  during  life  only  by  tenderness 
over  the  abdomen,  varying  in  extent ;  but  in  some  cases  it  is 
associated  with  the  development  of  ascites,  which  may  be 
slight,  and  usually  is  so,  although  it  may  also  be  well  marked. 

Secondary  growths  in  the  lung  are  frequently  only  small 
nodules,  and  are  discovered  mostly  at  the  post-mortem  exami- 
nation. They  may,  however,  give  physical  signs,  usually  at  the 
base  of  the  lung,  such  as  deficient  movement,  dalness,  and 
alteration  of  the  breath  sounds,  with  crepitations. 

Secondary  deposits  are  usually  most  evident  towards  the 
latter  end  of  the  disease,  and  occur  most  frequently  in  the 
liver. 

2.  Jaundice  occurs  in  about  5-^  per  cent  of  the  cases,  but  it 
usually  appears  towards  the  latter  end  of  the  case,  and  is  due 
to  an  affection  of  the  glands  near  the  pylorus  or  to  disease  of 
the  liver  itself.  In  some  cases  the  jaundice  diminishes  towards 
the  end  of  life,  but  it  does  not  generally  disappear  altogether. 

3.  (Edema  of  the  legs  occurs  in  about  12  per  cent  of  cases, 
and  is  usually  due  to  the  general  condition  (ansemia)  of  the 
patient.  It  may,  however,  be  due  to  pressure  on  the  inferior 
vena  cava  or  to  thrombosis  of  that  vein. 

4.  Abscesses  and  other  Complications.  —  Abscesses  are 
frequently  small  and  only  discovered  at  the  post-mortem 
examination,  but  a  large  subphrenic  abscess  arising  from 
perforation  may  be  formed.  The  signs  of  this  have  already 
been  considered  (see  Chapter  XV.  p.  446). 

The  symptoms  of  the  other  complications  of  carcinoma 
need  not  be  considered  in  detail.  Pneumonia  and  bronchitis 
may  occur  towards  the  end,  and  the  physical  signs  of  fatty 
degeneration  of  the  heart  may  be  shown  in  dilatation  of  the 
left  ventricle  and  in  increased  frequency  or  irregularity  of  the 
cardiac  rhythm.    Albumin  in  the  urine  may  indicate  the  pre- 
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seuce  of  renal  disecase,  but  not  infreqiiently  renal  disease  is 
only  discovered  at  the  post-mortem  examination.  The  presence 
of  cardiac  degeneration  and  renal  disease  constitute  a  danger 
in  all  cases  of  malignant  disease,  which  must  be  borne  in 
mind. 

CouESE,  Duration,  and  Prognosis. 

Course  of  the  Disease. — The  course  of  cancer  of  the  stomach 
is  one  of  downward  progression,  as  in  all  cases  of  malig- 
nant disease  which  are  not  treated  by  operation.  The 
symptoms,  however,  are  not  continuous  ;  the  pain,  for  example, 
frequently  diminishes  towards  the  end  of  the  disease,  vomiting 
and  h£ematemesis  vary,  and  the  appetite  may  be  regained  to  a 
certain  extent.  Improvement  may  be  noticed  from  time  to 
time,  an  improvement  which  is  chiefly  due  to  the  treatment  of 
the  functional  disturbances  of  the  stomach.  Thus  by  counter- 
acting bacterial  fermentation  of  the  food,  by  careful  methods 
of  feeding,  and  by  the  use  of  remedies  which  increase  the 
digestive  power  of  the  organ,  patients  may  improve  and  gain 
in  weight.  The  chief  symptoms  of  the  disease  are. still  present, 
but  by  dieting  and  the  improvement  of  the  digestion  more 
food  is  assimilated,  and  the  loss  of  weight  is  prevented.  It  is 
important  to  remember  this  point,  as  it  is  not  infrequently 
considered  that  when  cancer  affects  the  stomach  the  loss  of 
weight  must  be  a  continuous  one. 

Duration  and  Prognosis  of  the  Disease. — No  recovery  is 
possible  in  cancer  of  the  stomach.  The  disease  lasts  a  varying 
time  ;  it  may  kill  rapidly  within  a  few  months,  or  death  may  be 
delayed  twelve  months  or  even  as  long  as  thirty-six  months  from 
the  onset  of  the  symptoms.  The  average  duration  is  probably 
about  eighteen  months.  No  prediction  can  be  made  as  regards 
the  time  which  any  individual  case  will  last,  the  duration  depend- 
ing on  factors  which  cannot  be  always  discovered  by  clinical 
means  ;  such,  for  example,  as  the  rapidity  of  the  growth.  The 
prognosis  as  regards  duration  is,  however,  influenced  by  the 
condition  of  digestion,  and  by  the  presence  or  absence  of 
complications.  In  some  cases  the  digestion  of  food,  although 
not  good,  is  possible  to  a  certain  extent ;  whereas  in  others, 
when  there  is  stenosis  of  the  cardia,  diffuse  infiltration  of  the 
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organ,  or  great  pyloric  stenosis  and  dilatation  of  the  oro-an  the 
assimilation  of  food  is  so  interfered  with  that  the  prognosis 
must  be  very  serious.  In  any  complication  such  as  secondary 
growths,  or  the  formation  of  a  subphrenic  abscess,  or  the 
incidence  of  bronchitis  and  pneumonia,  the  immediate  prognosis 
IS  serious.  In  those  cases  which  are  associated  with  a  dilated 
and  fatty  left  ventricle,  sudden  death  occurs  from  cardiac 
syncope. 

Diagnosis. 

A  suspicion  of  cancer  of  an  important  organ  arises  when 
in  a  patient  of  middle  age,  or  beyond,  there  is  progressive 
wasting,  weakness,  and  anaemia  without  fever,  and°  where 
there  is  no  sign  of  wasting  disease  elsewhere,  such  as  tuber- 
culosis, chronic  renal  disease,  and  diabetes.  In  such  a  case 
the  combination  of  symptoms  which  has  been  described  as 
the  effect  of  a  malignant  growth  must  be  borne  in  mind,  as  in 
the  absence  of  any  sign  of  other  wasting  disease,  they  are 
indicative  of  cancer  of  an  important  organ.  The  difficulty 
arises  in  locating  the  malignant  disease,  as  to  whether  it  is  in 
the  stomach  or  in  any  other  of  the  abdominal  organs.  In 
some  cases  malignant  disease  of  the  stomach  is  shown  by 
no  physical  signs  in  the  abdomen,  but  is  associated  with 
indefinite  dyspeptic  symptoms,  there  being  no  great  epigastric 
pain  and  no  htematemesis.  In  such  cases,  the  diagnosis 
of  cancer  of  the  stomach  must  be  a  tentative  one,  but  the 
following  points  deserve  consideration.  Cancer  of  the  stomach 
is  probable  if  the  symptoms  are  out  of  all  proportion  to  the 
weakness,  antemia  and  wasting  present,  if  they  have  had  a 
definite  origin,  if  loss  of  appetite  is  a  prominent  symptom,  and 
if  the  examination  of  the  process  of  digestion  by  means  of  a 
test-meal  shows  that  there  is  a  deficiency  in  the  secretion  of 
hydrochloric  acid,  and  an  excessive  amount  of  lactic  acid  is 
present. 

It  cannot  be  too  clearly  stated  that  no  diagnosis  of  a  serious 
case  of  disease  of  the  stomach  is  possible  without  a  complete 
examination  of  the  body,  more  especially  of  the  thorax,  of  the 
abdomen  and  pelvis^  and  of  the  urine.  As  important  as  an  ex- 
amination of  the  stomach  are  the  ordinary  methods  of  examina- 
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tion  of  these  parts.  The  effect  of  cancer  of  the  stonmch  on 
the  process  of  digestion  is  usually  well  marked,  and  can  on  y  be 
determined  by  a  chemical  examination  of  the  vomited  mat  ers, 
or  by  the  use  of  a  test-meal  in  the  manner  previously  described 
There  does  not  appear  to  be  any  reason  why  the  contents  ot 
the  stomach  should  not  be  examined  as  frequently  and  carefully 
as  the  urine.  In  the  diagnosis  of  Bright's  disease  the  examina- 
tion of  the  urine  generally  gives  important  results  and  is 
essential,  but  some  cases  of  Bright's  disease,  for  example  the 
aranular  contracted  Iddney,  may  be  diagnosed  without  an 
examination  of  the  urine,  and  albuminuria  may  be  absent. 
Similarly  with  the  cancer  of  the  stomach,  some  cases  can  be 
diagnosed  by  the  symptoms  and  physical  signs  in  the  abdomen 
ancf  some  cannot ;  and  in  these  latter  cases  the  examination 
of  the  process  of  digestion  and  the  stomach  contents  is  not 
only  of  very  great  value  but  is  essential  for  the  diagnosis. 

Diagnosis  of  Gases  with  no  Tumour  lut  with  Dilatation 
of  the  Organ.— ThQ^Q  cases  often  present  great  difficulty  in 
diagnosis,  inasmuch  as  cases  of  simple  and  permanent  dilatation 
due°to  catarrh  or  old  ulcer  are  associated  with  the  same  train 
of  symptoms  as  cancer  of  the  stomach  and  dilatation,  and  may 
indeed  end  fatally  by  exhaustion,  the  actual  condition  being 
discovered  only  after  death.    In  this  case  the  application  of  a 
test-meal  is  not  of  great  diagnostic  value,  inasmuch  as  in  simple 
dilatation  there  is  a  diminished  digestive  activity  and  frequently 
bacterial  fermentation  of  the  food.    In  some  of  these  cases, 
therefore,  a  diagnosis  of  cancer  is  not  possible  when  the  patient 
is  first  seen  or  even  after  some  weeks'  observation,  but  in  other 
cases  it  is  possible  by  a  consideration  of  the  following  points. 
In  the  first  place,  when  the  dilatation  is  due  to  subacute 
catarrh  of  the  stomach,  although  the  general  symptoms  may  be 
very  severe  and  ansemia  well  marked,  there  is  great  excess  of 
mucus  in  the  stomach  as  shown  by  the  vomit,  and  mucus  may 
be  passed  in  the  motions;  there  is  no  hsematemesis  and  the 
patient  soon  improves  under  treatment.     It  may  be  that  in 
some  of  these  cases  suffering  from  catarrh,  a  malignant  growth 
is  the  primary  affection,  but  in  the  absence  of  a  tumour  this 
cannot  be  diagnosed. 

Secondly,  cases  of  simple  dilatation  may  be  distinguished 
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from  those  that  are  due  to  cancer  by  the  fact  that  they  are  of 
onger  duration;  they  may  have  existed,  for  example,  for  two 
a  three  years,  or  severe  stomach  symptoms  may  have  existed 
ior  even  longer,  as  m  cases  which  are  due  to  the  contraction 
01  Old  ulcer  or  a  pre-existing  catarrh. 

Cases  of  Cancer  with  a  Tumour. —In  cancer  of  the  stomach 
where  there  is  no  tumour  present  there  are  serious  difficulties 
m  diagnosis,  and  indeed,  except  in  a  few  cases,  the  diacrnosis  of 
cancer  of  the  stomach  in  the  absence  of  a  tumoSr  is  a 
matter  of  conjecture.  Even  when  a  tumour  is  present  there 
may  be  difficulty  in  the  diagnosis.  In  the  diagnosis  of 
tumours,  it  has  to  be  considered  whether  the  tumour  is  in 
the  stomach  itself,  or  whether  it  is  in  one  of  the  neighbouring 
organs,  the  liver,  pancreas,  or  spleen.  ° 
Liver  Tumours. —  G^^Q^  of  difficulty  mainly  arise  in 
those  cases  where  a  stomach  tumour  is  adherent  to  the  liver 
Itself.  In  such  cases  the  stomach  tumour  is  frequently 
not  discoverable  by  palpation,  and  only  the  signs  of  enlarge- 
ment of  the  liver  with  a  localised  tumour  in  the  right  or  left 
lobe,  or  nodules  along  the  anterior  edge  are  discovered.  The 
diagnosis  of  malignant  disease  of  the  liver  being  evident  from 
those  general  symptoms  and  physical  signs  which  are 
characteristic  of  cancer  of  the  liver,  the  question  arises.  Is 
there  a  stomach  tumour  situated  at  the  pylorus  ? 

The  following  points  aid  in  the  diagnosis.  There  are  the 
symptoms  referable  to  the  stomach  which  have  been  previously 
described  as  present  in  carcinoma  of  the  organ.  The  im- 
portant signs  are  not  the  pain,  which  is  present  in  cancer  of 
the  liver  as  well  as  in  that  of  the  stomach,  not  the  vomiting, 
which  may  also  be  caused  by  the  liver  disease,  but  the  occurrence 
of  haematemesis  and  "  coffee-ground  "  vomiting  and  the  results 
of  the  examination  of  the  process  of  digestion.  Moreover, 
the  presence  of  great  dilatation  of  the  stomach  with  malignant 
disease  of  the  liver  is  suggestive  of  cancer  of  the  stomach. 

Tttmours  of  the  Pancreas. — Tumours  of  the  pancreas  are 
situated  in  the  middle  line,  and  they  may  be  either  malignant 
or  cystic.  They  are  not  common,  and  in  malignant  disease  tlie 
tumours  are  small ;  whereas  a  cyst  may  be  very  large,  occupying 
a  large  portion  of  the  abdomen.  ,  In  cystic  disease  the  absence 


DIAGNOSIS. 

of  the  symptoms  of  malignant  disease  is  an  important  diagnostic 
si.n,  and  the  absence  of  symptoms  directly  referable  to  he 
stomach  is  also  a  point  to  be  noted.  Malignant  disease  of  he 
pancreas  most  usually  occurs  in  the  head  of  the  organ,  the 
tumour  being  situated  to  the  right  of  the  pylorus  This  is 
not  a  very  important  point,  however,  since  in  movable  tumours 
of  the  pylorus  the  mass  may  be  felt  in  the  position  of  the 
pancreas.  Inflation  of  the  organ  does  not  necessarily  reveal  a 
dilated  stomach  and  the  tumour  disappears.  In  this  case, 
however,  it  is  not  absolutely  certain  that  the  tumour  is  not  m 
the  stomach,  because  if  it  is  in  the  posterior  waU  of  the  organ 
it  will  also  disappear  on  inflation.  In  some  cases  of  pancreatic 
disease  the  stools  are  clayey  even  when  jaundice  is  absent, 
and  this  may  be  an  aid  in  the  diagnosis. 

Bisea&Q  of  the,  Omenhom. — Thickening  of  the  omentum 
occurs  both  as  the  result  of  tubercular  peritonitis  and  of 
malignant  disease,  chiefly  scirrhus.    The  conditions  of  the 
stomach  from  which   this   thickened  omentum  has^  to  be 
distinguished  are  diffuse  carcinoma  of  the  organ  and  cirrhosis. 
In  both  the  physical  signs  are  somewhat  similar,  and  consist  in 
an  irregular,  nodular,  and  hard  mass  stretching  across  the 
abdomen,  ill-defined  at  the  right  and  left  extremities.    In  the 
case  of  the  stomach  the  mass  is  rather  higher  than  in  the  case 
of  thickened  omentum.    This  is,  however,  not  a  point  of  great 
importance.    The  diagnosis  has  to  be  made  from  a  considera- 
tion of  the  following  points.     In  tubercular  peritonitis  the 
age  of  the  patient  may  settle  the  point,  since  the  disease  occurs 
in  young  adults ;  although  it  may  occur  at  the  age  at  which 
cancer   is   frequent.      The  history  of  the  illness  may  be 
diagnostic;    tubercular   peritonitis  running  a  very  chronic 
course,  often   practically  painless  and   frequently  associated 
with  diarrhoea  of  greater  or  less  severity,  and  with  fever  which 
may  be  very  irregular  in  type.     Lastly,  the  presence  of 
tubercular  disease  elsewhere,  e.g.  in  the  lungs,  is  important. 
The  combination  of  such  symptoms  indicates  the  diagnosis. 
In  cancer  of   the  omentum   the    symptoms  of  malignant 
disease  are  the  same  as  those  in  diffuse  carcinoma  of  the 
stomach  ;  the  diagnosis  is,  however,  made  chiefly  from  a  physical 
examination.    The  position  of  the  mass,  as  has  been  said,  is 
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not  of  very  great  importance  in  the  diagnosis,  nor  are  its  other 
charactenstics-its  irregularity,  hardness,  and  tenderness  These 
are  present  in  both  conditions.  But  a  diagnosis  may  loe  made 
either  from  the  presence  of  the  severe  stomach  symptoms  which 
have  already  been  described,  or  from  the  results  of  inflation  of 
the  organ.  The  stomach  in  diffuse  cancer  cannot  be  inflated 
and  inflation  may  cause  great  pain,  whereas  in  cancer  of  the 
omentum  the  stomach  can  be  inflated  unless  it  is  involved 
by  the  disease,  and  the  inflated  stomach  lies  above  the  tumour 
and  not  below  it.  Dilatation  of  the  organ  may  be  present 
in  disease  of  the  omentum.  Examination  of  the  process 
of  digestion  will  show  in  these  cases  of  diffuse  cancer  the  great 
diminution  in  the  secretion  and  activity  of  gastric  juice. 

Tumours  of  the  >S>/em.— Tumours  of  the  spleen  can  only  be 
mistaken  for  tumours  of  the  stomach  when  these  occur  as  a 
diffuse  nodular  mass  over  the  cardiac  pouch.  In  such  cases 
the  diagnosis  is  made  from  the  following  considerations.  Great 
enlargement  of  the  spleen,  which  is  the  only  condition  that  can 
be  mistaken  for  cancer  of  the  cardiac  end  of  the  stomach, 
occurs  in  adults  as  a  result  of  malaria  and  of  leucocythremia! 
In  the  case  of  malaria  the  history  of  ague  attacks,  and  frequently 
the  coincident  enlargement  of  the  liver,  will  serve  for  the 
diagnosis,  as  well  as  the  improvement  in  the  condition  of  the 
patient  as  regards  the  general  condition  and  the  size  of  the 
splenic  tumour  from  treatment  by  quinine  or  arsenic.  In 
leucocythffimia  the  condition  of  the  blood,  that  is,  the  diminu- 
tion in  the  amount  of  hemoglobin  associated  with  the  great 
increase  in  the  number  of  white  corpuscles  serves  for  the 
diagnosis.  In  leucocytha^mia  it  must  be  remembered  that 
haematemesis  may  occur,  but  the  examination  of  the  blood  is 
sufficient  for  the  diagnosis  of  the  condition.  Primaiy 
malignant  disease  of  the  spleen  is  unknown. 

Tumours  of  the  Stomach  itself. — It  has  been  stated  that 
these  may  be  discovered  by  physical  examination  either  at  the 
pylorus,  along  the  lesser  curve,  along  the  cardiac  pouch,  or  in 
the  body  of  the  organ,  and  they  are  felt  either  as  nodules  or  as 
diffuse  masses,  nodular  in  parts  and  tender.  A  large  tumour 
of  the  stomach  is  always  carcinoma. 

The  diagnosis  with  regard  to  pyloric  tumours  rests  between 
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..mple  fibroid  stenosis  of  the  orifice  and  stenosis  due  to 
malignant  disease.    The  condition  is  one  that  is  not  always 
easy  to  differentiate.    Pyloric  stricture  may  be  due  to  the 
contraction  of  an  ulcer,  either  of  the  simple  chronic  ulcer  or  of 
an  ulcer  produced  by  mineral  acid  poisoning;  or  it  may  be 
due  to  malignant  disease,  either  to  a  scirrhus  surrounding  the 
orifice  or  to  a  fungating  mass  situated  near  the  pylorus.  The 
diao-nosis  has  to  be  made  from  the  following  considerations  :— 
The  presence  of  the  symptoms  of  malignant  disease  may  at 
once  diagnose  malignant  stricture  from  fibroid  stricture  ;  but 
in  fibroid  stricture  there  may  be  great  emaciation  owing  to  the 
starvation  of  the  patient,  and  anaemia  may  be  a  well-marked 
symptom.    The  history  of  the  illness  may  also  be  distinctive. 
In  simple  stricture  of  the  pylorus  the  history  of  ulcer  may  be 
clear ;  that  is,  there  was  a  period  of  the  patient's  Hfe  during 
which  there  was  a  well-defined  localised  pain  after  food  and 
vomiting,  with  htematemesis  or  melcena ;  then  the  cessation  of 
these  symptoms,  followed  by  the  symptoms  and  signs  peculiar 
to  dilatation  of  the  organ.    In  cancer  of  the  stomach  the 
history  is  quite  different  from  this.    There  is  a  definite  origin, 
reckoned  by  months  but  not  by  years,  and  there  is  no  definite 
remission  of  the  pain  and  no  cessation  of  the  symptoms  after 
the  first  onset  to  so  great  an  extent  as  in  fibroid  stricture 
of  the  pylorus.      The  duration  of  the  case  is  of  great  im- 
portance ;  in  fibroid  stricture  severe  stomach  symptoms  may 
have  lasted  for  months  or  years  without  any  great  effect  on 
the  nutrition;    in  cancer  the  duration  of  the  symptoms  is 
reckoned  by  months  alone.    The  age  of  the  patient  may  at 
once  decide  the  point,  inasmuch  as  simple  fibroid  stenosis  of  the 
pylorus  occurs  usually  in  young  adults,  and  cancer  in  middle  or 
old  age.    It  must  be  remembered  that  colloid  cancer  of  the 
stomach  also  occurs  in  young  adults,  but  the  tendency  of 
colloid  cancer  is  to  form  a  large  tumour,  that  of  fibroid  stricture 
to  form  a  small  tumour. 

Physical  Examination. — If  the  pyloric  tumour  is  large  and 
nodular  it  is  carcinomatous  and  not  simple  stricture ;  but  a 
mistake  may  arise  in  those  cases  in  which  fibroid  stricture  is 
associated  with  dilatation  of  the  pyloric  pouch.  In  these  cases 
a  small  thickening  may  be  found  near  the  right  hypochondrium. 
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in  the  position  of  the  pylorus,  and  behind  the  first  segment  of 
the  right  rectus  there  is  an  ill-defined  resistant  mass,  which  oiveg 
the  sensation  of  a  tumour.  In  this  case  inflation  of  the  oWn 
may  be  of  service  in  the  diagnosis,  inasmuch  as  the  pyloric 
pouch  will  become  greatly  distended,  while  if  the  thickening 
were  due  solely  to  a  tumour  it  would  not  distend  at  all  or 
only  to  a  very  slight  extent.  In  both  malignant  stricture  and 
simple  stricture  the  stomach  is  dHated,  the  process  of  digestion 
is  imperfect,  and  bacterial  fermentation  may  be  present: 
consequently  these  points  do  not  aid  one  in  the  diagnosis.  A 
small  cancer  of  the  pylorus  and  a  fibroid  stricture may  both 
be  movable ;  and  the  diagnosis  between  the  two  therefore  rests 
almost  solely  on  the  history  of  the  case  and  on  the  size  of  the 
tumour. 

It  must  be  remembered  also  that  simple  stricture  of  the 
duodenum  produces  the  same  results  as  stricture  of  the  pylorus, 
and  the  tumour  may  be  felt  in  the  region  of  the  duodenum, 
and  be  undistinguishable  from  a  pyloric  tumour,  except  that  it 
is  never  movable  nor  does  it  move  with  respiration.  Pressure 
on  the  duodenum  by  a  malignant  growth  in  the  head  of  the 
pancreas  or  in  the  peritoneum  and  glands  around  will  also 
produce  the  same  physical  signs  as  those  of  malignant  stricture 
of  the  pylorus.  Cancerous  peritonitis  in  the  upper  part  of  the 
abdomen  is  always  secondary  to  a  growth  in  the  abdomen, 
which  is  frequently  large  and  easily  distinguishable  as 
malignant. 

Diagnosis  from  other  Stomach  Conditions — (1)  From  Ulcer 
of  the  Stomach. — Although  there  may  be  cases  in  which  doubt 
arises  as  to  the  diagnosis  in  these  two  conditions,  yet  in  the 
majority  of  instances  the  distinction  between  the  two  is  easy. 
The  age  of  the  patient  may  be  distinctive,  cancer  occurring  in 
middle  age  and  beyond,  ulcer  occurring  in  young  adults, 
although  it  may  occur  in  middle  age,  and  in  women  more 
frequently  than  in  men.  The  chief  points  in  the  diagnosis 
consist  in  the  history  of  the  illness,  in  the  symptoms  produced, 
and  in  the  effect  on  nutrition.  The  history  of  the  illness  in 
carcinoma  is  frequently  of  definite  onset,  and  when  in  ulcer  the 
illness  has  a  definite  commencement,  it  is  by  way  of  an  attack 
of  hsematemesis,  which  is  never  the  mode  of  commencement  in 
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carcinoma.  The  symptoms  in  ulcer  and  carcinoma  are  widely 
different.  In  cancer  the  pain  is  continuous,  frequently  in 
paroxysms ;  and  although  this  may  be  so  in  rare  cases  of  ulcer, 
yet  the  pain  in  this  disease  is  directly  related  to  the  ingestion 
of  food  which  excites  vomiting.  It  is  also  associated  witli 
localised  tenderness  in  the  epigastrium  and  back,  and  thus 
differs  from  the  pain  in  carcinoma.  Ulcer  is  also  characterised 
by  attacks  of  htematemesis  of  bright  blood  or  dark  blood  in 
clots,  while  in  carcinoma  the  bleeding  is  slower,  and  the 
tendency  is  to  "coffee-ground"  vomiting.  The  effect  on 
nutrition  is  important;  in  both  anaemia  may  be  present, 
but  progressive  wasting  is  a  weU-marked  symptom  in  car- 
cinoma. 

Lastly,  the  process  of  digestion  as  seen  from  an  examina- 
tion of  the  vomited  matters  or  as  observed  by  means  of  a  test- 
meal  is  widely  different  in  the  two  cases.  In  ulcer  there 
may  be  an  excess  of  hydrochloric  acid,  or  this  may  be  in 
small  amount  or  even  deficient,  but  in  the  majority  of  in- 
stances the  chemical  process  of  digestion  is  good.  In  cancer 
there  is  a  tendency  to  deficient  secretion  of  gastric  juice,  to 
deficient  motor  activity,  and  to  bacterial  fermentation,  which 
is  shown  by  the  presence  of  lactic  and  other  organic  acids 
in  the  stomach  contents.  In  old  ulcer  where  there  is  dilata- 
tion or  fibroid  stricture  of  the  pylorus,  there  is  greatly 
deficient  functional  activity  of  the  stomach,  and  some  difficulty 
in  the  diagnosis  may  arise.  The  diagnosis  has  already  been 
considered,  and  rests  on  the  history  of  the  case,  as  one 
showing  the  presence  of  an  ulcer  at  a  previous  period  of  life, 
and  not  so  much  on  the  physical  diagnosis  of  the  present 
condition.  It  must  be  remembered,  however,  that  carcinoma 
may  be  present  in  a  patient  who  has  been  the  subject  of  ulcer 
(p.  460). 

2.  From  Chronic  Catarrh. — Chronic  catarrh  existincr  in 
middle-aged  people  gives  rise  to  difficulty  in  the  diagnosis  from 
carcinoma  only  in  those  cases  where  a  tumour  is  absent  in  the 
latter  disease.  In  both  cases  the  stomach  may  be  dilated, 
though  not  so  frequently  in  chronic  catarrh  as  it  is  in 
malignant  disease  of  the  stomach.  The  age  of  the  patient  is 
of  no  value  in  the  diagnosis,  but  a  long  continued  illness 
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with  intervals  of  remission  and  of  exacerbation  of  the  symptoms 
niclicates  chronic  catarrh,  and  the  contrary  indicates  carcinoma 
while  lu  both  there  may  be  wasting  and  anemia.  The  results 
of  treatment  are  also  of  great  importance.  In  chronic  catarrh 
the  patient  derives  great  benefit  from  treatment,  gaining  in 
weight  and  the  appetite  improving;  and  this  improvement  may 
be  so  marked  as  at  once  to  distinguish  the  case  from  one  of 
carcinoma.  The  process  of  digestion  in  the  two  conditions 
may  be  undistiuguishable ;  there  being  in  both  a  deficiency 
of  hydrochloric  acid  and  an  excess  of  mucus  in  the  stomach, 
with  a  delay  of  food  in  the  organ.  The  occurrence  of  bacterial 
fermentation  is  more  frequent  in  cancer  than  in  chronic  catarrh. 

Subacute  catarrh  when  it  occurs  in  middle  age  can  rarely 
be  mistaken  for  carcinoma.  It  may  produce  a  profound  effect 
on  the  nutrition  of  the  patient  and  cause  wasting  and  ansemia, 
and  it  may  have  a  definite  origin;  but  the  following  points 
serve  to  distinguish  the  two  conditions.  In  subacute  catarrh 
the  pain  in  the  abdomen  is  in  direct  relation  to  the  ingestion 
of  food,  and  there  is  diffuse  tenderness  over  the  stomach 
region;  vomiting  is  present,  and  there  is  rarely  any 
hsematemesis.  The  stomach  contains  a  large  excess  of 
mucus,  and  mucus  is  present  in  the  stools ;  the  process  of 
digestion  may  be  practically  absent.  It  is  possible  that  in 
some  cases  subacute  catarrh  may  be  added  to  cancer  of  the 
stomach,  but  in  these  cases  no  diagnosis  can  be  made  in  the 
absence  of  a  tumour.  The  great  improvement  which  occurs  on 
the  adoption  of  a  proper  treatment  in  subacute  catarrh  serves 
as  an  additional  point  of  distinction  between  the  two 
conditions. 

3.  From  Abdominal  Aneurysm. — One  condition  must  be 
mentioned  which  sometimes  gives  great  difficulty  in  the 
diagnosis,  viz.  when  carcinoma  of  the  pylorus  forms  a  large 
tumour  and  is  pulsatile.  In  this  case  the  diagnosis  has  to  be 
made  from  aneurysm  of  the  abdominal  aorta  or  of  one  of  its 
branches.  Physical  examination  is  of  no  great  aid,  for  the 
pulsation  in  both  cases  may  be  undistiuguishable,  and  the 
absence  of  expansile  pulsation  does  not  exclude  the  presence 
of  abdominal  aneurysm.  The  diagnosis  has  to  be  made  from 
the  following  considerations.    The  history  of  the  patient  may 
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be  distinctive :  it  is  the  history,  in  cancer  of  the  stomach,  of  a 
^vasting  disease,  producing  great  aneemia  and  weakness  and 
associated  with  stomach  symptoms,  such  as  pam,  vomiting, 
and  ha^matemesis.    In  abdominal  aneurysm  there  is  a  chronic 
ilhiess,  the  chief  and  frequently  the  sole  feature  of  which  is 
pain.    The  pain  may  be  undistinguishable    from    that  ot 
carcinoma,  and  vomiting  maybe  excited  by  the  pressure  of  the 
aneurysm  on  the  stomach,  but  h^ematemesis  is  usually  absent. 
The  definite  origin  of  the  stomach  symptoms  and  their  con- 
tinuation is  in  favour  of  cancer  of  the  stomach  and  not  ot 
aneurysm,  since  the  stomach  symptoms  resulting  from  an 
abdominal  aneurysm  situated  near  the  pylorus  are  only  casual 
and  intermittent.    Inflation  of  the  organ  may  be  of  service 
in  showing  that  the  tumour  in  the  case  of  aneurysm  is  not 
situated  at   the   pylorus,  but   behind   it   and  behind  the 
stomach.    Examination  of  the  process  of  digestion  may  decide 
the  diagnosis  by  showing  the  great  deficiency  which  exists  m 
cancer  of  the  stomach. 

Treatment. — The  treatment  of  cancer  of  the  stomach  is 
only  palliative.  None  the  less  it  is  of  great  importance, 
inasmuch  as  by  treatment  the  functional  deficiency  in  digestion 
may  be  to  some  extent  remedied,  and  the  patient  enabled  to 
assimilate  sufficient  food  for  him  to  lead  a  moderately  comfort- 
able existence.  The  treatment  is  both  medicinal  and  dietetic, 
but  chiefly  dietetic. 

Medicinal  treatment  is  directed  to  the  relief  of  pain  by 
means  of  sedatives,  chiefly  by  the  hypodermic  injection  of 
morphine  (p.  301),  to  the  relief  of  constipation  (p.  309),  and 
of  bacterial  fermentation  of  the  food  (p.  305).  In  many  cases, 
however,  chiefly  in  the  earlier  stage,  the  administration  of 
acids  and  alkalies  is  of  benefit  (p.  290),  and  bitter  tonics 
such  as  quinine,  nux  vomica,  quassia,  and  condurango  bark  are 
of  value  in  improving  the  appetite.  The  greatest  benefit,  how- 
ever, arises  from  the  counteraction  of  bacterial  fermentation  by 
the  daily  washing  out  of  the  stomach  (p.  359),  and  by  anti- 
septic remedies,  as  by  this  means  the  stomach  is  enabled 
to  digest  some  food  which  would  otherwise  be  lost  to  the 


organism. 


Dietetic  treatment  is  of  great  value,  and  is  to  be  pre- 
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scribed  on  the  lines  which  have  been  previously  discussed 
(Chapter  Xll.  p.  351),  either  by  the  adoption  of  rectal  feeding 
for  a  time,  or  by  the  administration  of  peptonised  foods  by  the 
mouth,  ^  or  of  easily  digested  food  articles,  such  as  small 
quantities  of  milk,  scraped  steak,  or  pounded  fish. 
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By  morris  manges,  A.M.,  M.D., 

ATTENDING  PHYSICIAN,  MOUNT  SINAI  HOSPITAL,  NEW  YORK  CITY. 

(1892.) 

Zvo,  Cloth,  pp.  54,  illustrated  with  16  Coloured  Maps.    Price  5s. 

GEOGRAPHICAL  DISTRIBUTION  OF  SOME 
TROPICAL  DISEASES  AND  THEIR  RELATION 
TO  PHYSICAL  PHENOMENA. 

By  R.  W.  FELKIN,  M.D.,  F.R.S.E.,  F.R.G.S., 

LECTURER  ON  DISEASES  OF  THE  TROPICS  AND  CLIMATOLOGY,  SCHOOL  OF 
MEDICINE,  EDINBURGH. 

(1880.) 
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In  Press,  to  be  issued  m  a  handsome  ^to  volume.  Illustrated  by  a  series  of 
about  ^so  Coloured  Plates  from  Original  Drawings  from  Nature  ^ 
and  numerous  Engravijtgs  in  the  Text 

ATLAS   OF  OPHTHALMOSCOPY. 

A  Treatise  on  the  Fundus  Oculi. 
By  W.  ADAMS  FROST,  F.R.C.S., 

OPHTHALMIC  SURGEON  AND  LECTURER  ON  OPHTHALMIC  SURGERY,  ST.  CEOBOE's'hOSMTAL 
S0RQEON,  BOYAL  WESTMINSTER  OPHTHALMIC  HOSPITAL,  LONDON. 


Zvo,  Cloth,  pp.  362,  illustrated  with  60  Photographic  Reproductions, 

Price  I2S.  6d. 

PRACTICAL  PATHOLOGY 


AND 


MORBID  HISTOLOGY. 

By  HENEAGE  GIBBES,  M.D., 

PEOFESSOB  OF  PATHOLOGY  IN  THE  UNIVERSITY  OF  MICHIGAN  ;  FORMERLY  LECTURER  ON 
HISTOLOGY  IN  THE  MEDICAL  SCHOOL,  WESTMLNSTER  HOSPITAL. 

  (189I.) 

Second  Edition,  Crown  %vo.  Cloth,  pp.  xvi.,  376,  ivith  109  Illustrations, 
some  coloured.    Price  lOS.  6d. 

PHYSICAL  DIAGNOSIS, 

A  Guide  to  Methods  of  Clinical  Investigation. 
By  G.  a.  GIBSON,  M.D.,  D.Sc,  F.R.C.P.Ed., 

LECTURER  ON  THE  PRINCIPLES  AND  PRACTICE  OF  MEDICINE  IK  THE  EDINBURGH  MEDICAL 
SCHOOL  ;  ASSISTANT  PHYSICIAN,  EDINBrrBQH  ROYAL  INFIRMARY. 

AND  WILLIAM  RUSSELL,  M.D.,  F.R.C.P.Ed., 

ASSISTANT  PHYSICIAN  EDINBURGH  ROYAL  INFIRMARY;   LECTURER  ON  PATHOLOGY  AND 
MORBID  ANATOMY  IN  THE  EDINBURGH  MEDICAL  SCHOOL. 

(Pentland's  Students'  Manuals.) 
  (1893) 

2>vo,  pp.  xvi.,  204,  zvith  34  full-page  Coloured  Plates,  Price  l6s. 

HYDATID  DISEASE 

IN  ITS  CLINICAL  ASPECTS. 

By  JAMES  GRAHAM,  M.A.,  M.D., 

LATE  DEMONSTRATOR  OF  ANATOMY,  SYDNEY  UNIVERSITY  ;   MEDICAL  SUPERINTENDENT, 
PRINCE  ALFRED  HOSPITAL,  SYDNEY. 

(189I.) 


YOUNG  J.  PENTLAND. 
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Fourth  Edition,  Revised,  %m,  Cloth,  pp. p^,  M  i6  Wood  Engravings, 

Price  7s.  Od. 

A  PRACTICAL  TREATISE  ON 

IMPOTENCE,  STERILITY, 

AND  ALLIED  DISEASES  OF  THE  MALE  SEXUAL  ORGANS. 
By  SAMUEL  W.  GROSS,,  A.M.,  M.D.,  LL.D. 


Fourth  Edition  Revised  by  F.  R.  STURGIS,  M.D. 


(1891.) 


Large  ?>vo.  Cloth,  pp.  624.    Price  l6s. 

A  TEXT-BOOK 

OF 

PRACTICAL  THERAPEUTICS, 

WITH  ESPECIAL  REFBEENOB  TO  THE 

APPLICATION  OF  REMEDIAL  MEASURES  TO  DISEASE  AND 
THEIR  EMPLOYMENT  UPON  A  RATIONAL  BASIS. 

By  HOBART  AMORY  HARE,  M.D.,  B.Sc, 

CLINICAL  PROFESSOR  OP  THE  DISEASES  OP  CHILDREN  AND  DEMONSTRATOR  OP  THERAPEUTICS 
IN  THE  UNIVERSITY  OP  PENNSYLVANIA  ;  PHYSICLAN  TO  ST.  AGNES'S  HOSPITAL  AND 
TO  THE  MEDICAL  DISPENSABT  OF  THE  CHILDREN'S  HOSPITAL, 

(1890.) 


[n  handsome  folio,  containing  about  230  pages  of  text,  Illustrated  with 
Engravi?tgs  and  39  full-page  Photographic  Plates  from  Nature. 
In  four  fasciculi,  price  25s.  each,  carriage  free. 

HUMAN  MONSTROSITIES. 

By  BARTON  COOKE  HIRST,  M.D., 

PROFESSOR  OF  OBSTETRICS  IN  THE  TTNIVERSITY  OF  PENNSYLVANIA  : 

AND  GEORGE  A.  PIERSOL,  M.D., 

PROFESSOE  OF  EMBRYOLOOY  AND  HISTOLOGY  IN  THE  UNIVERSITY  OF  PENNSYLVANIA 

•»*  The  Edition  is  limited,  and  is  for  sale  only  by  Subscription. 
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In  3  Vo/umes,  Royal  %vo,  of  about  looo  pages  each.  Uniform 
With  the  "  Cyclopcedia  of  Children's  Diseases  "  and  "  Systems 
of  Gynacology  and  Obstetrics:' 
Price  per  Volume  22s.  66..,  carriage  free. 

A  SYSTEM  OF 

PRACTICAL  THERAPEUTICS. 

BY  VARIOUS  AUTHORS 
EDITED  BY 

HOBART  AMORY  HARE,  M.D., 

CLINICAL  PROFESSOR  OF  DISEASES  OF  CHILDREN,  AND  DEMONSTRATOR  OF  THERAPEUTICS  IN  THE 
UNIVERSITY  OF  PENNSYLVANIA;    PHYSICIAN  TO  ST.  AGNES  HOSPITAL,  PHILADELPHIA. 


To  be  issued  annually,  Zvo,  pp.  xvi.,  650  or  thereby,  handsomely  pri7ited, 
illustrated  with  full-page  Plates  and  E?igravings.    Price  per  Volume, 
I2S.  6d.  nett.    Carriage  free.     Volumes  I.  and  II.  noiv  Ready 

EDINBURGH 

HOSPITAL  REPORTS. 

Edited  by 

G.  A.  GIBSON,  M.D.,  D.Sc,  C.  W.  CATHCART,  M.A.,  M.B., 
JOHN  THOMSON,  M.D.,  and  D.  BERRY  HART.  M.D. 


Handsome  8vo,  Cloth,  pp.  818.    Price  i8s. 

A  NEW 

PRONOUNCING  DICTIONARY 


OF 


MEDICAL  TERMS. 

By  JOHN  M.  KEATING,  M.D., 

FELLOW  OF  THE  COLLEGE  OF  PHYSICIANS  OF  PHILADELPHIA;  VISITING  OBSTETRICIAN  TO  THE 
PHILADELPHIA  HOSPITAL,  AND  LECTURER  ON  DISF.ASES  OK  WOMEN  AND  CHILDREN 


70UNG  J.  PENTLAND. 
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HANDBOOK  OF 

OBSTETRIC  NURSING, 

T5V  F  W  N  HAULTAIN,  M.D.,  F.R.C.P.ED., 

.OVAL  DipENSAKV;  LATE  CLINICAL  ASSISTANT  TO  PHYSICIAN  FOB 
PHYSICIAN  TO  o^'XIn?  BOYAL  INFIRMARY.  EDINBURGH, 


AND 


T   HAIG  FERGUSON,  M.D.,  F.R.C.REd., 

•^'physician  to  the  new  town  dispensary  ;  LATE  RESIDENT  PHYSICIAN, 

PHYSICIAN  TO^^^^^  MATERNITY  HOSPITAL,  EDINBURGH.  ^^^^  ^ 


Second  Edition,  Revised  and  Enlarged,  oblong  Crown  Svo,  Cloth,  pp.  65, 
with  28  Illustrations,  Price  4s. 

THE  URINE  AND  THE  COMMON  POISONS, 

Memoranda,  Chemical  and  Microscopical,  for  Laboratory  Use. 
By  T.  W.  HOLLAND,  M.D., 

PROPKSSOR  OF  MEDICAL  CHEMISTRY  AND  TOXICOLOGY,  JEFFERSON  MEDICAL  COLLEGE, 

OF  PHILADELPHIA.  {1889  ) 


In  quarterly  volumes  of  about  350  pages  each,  8w,  illustrated 
with  numerous  fullrpage  Plates,  and  Engravings  throughout 
the  text.   Price  I2S.  6d.  each  nett,  carnage  free. 

INTERNATIONAL  CLINICS, 

A  QUARTERLY  OF  CLINICAL  LECTURES  ON 
MEDICINE  AND  SURGERY. 


EDITED  BY 


JOHN  M.  KEATING,  M.D., 
J.  P.  CROZER  GRIFFITH,  M.D., 
Philadelphia. 


J.  MITCHELL  BRUCE,  M.D., 
DAVID  FINLAY,  M.D., 
London. 


» 


Subscriptions  are  only  received  for  4  volumes,  or  one  year's  issue,  the  volufnes 
being  payable  as  delivered, 
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8w,  Cloth,  pp.  xii.,  285,  Price  9s 

PULMONARY  PHTHISIS, 

ITS  ETIOLOGY,  PATHOLOGY,  AND  TREATMENT.  ' 
By  ALEX.  JAMES,  M.D.,  F.R.C.P.Ed. 


LECTURER  ON  THE  PRINCIPLES  AND  PRACTICE  OF  MEDICINE  IN  THE  SCHOOL  OP  MEDTPINI. 
EDINBURGH;  ASSISTANT  PHYSICIAN,  EDINBURGH  ROYAL  INnRMABY! 


(1888. 


Zvo,  Cloth,  pp.  xvi.,  676,  with 
Coloured  Illustrations,  Price  2ls. 

DISEASES  OF  THE  SKIN. 

A  Manual  for  Students  and  Practitioners. 

By  W.  ALLAN  JAMIESON,  M.D.,  F.R.C.P.Ed 

EXTRA  PHYSICIAN  FOR  DISEASES  OF  THE  SKIN,  EDINBURGH  ROYAL  INFIRMARY  •  ' 
CONSULTING  PHYSICIAN,  EDINBURGH  CITY  HOSPITAL  ;  LECTURER  ON 
DISEASES         THE  SKIN,  SCHOOL  OF  MEDICINE,  EDINBURGH. 

(Pentland's  Medical  Series,  Volume  First.) 
 (1894-) 


Crown  8w,  Cloth,  pp.  xvi.,  260,  v<ith  164  Illustrations  and  a  Series  of 
Floral  Diagrams,  Price  6s. 

BOTANY, 

A  Concise  Manual  for  Students  of  Medicine  and  Science. 
By  ALEXANDER  JOHNSTONE,  F.G.S., 

LECTURER  ON  BOTANY,  SCHOOL  OF  MEDICINE,  EDINBURGH. 

(Pentland's  Students'  Manuals.) 
  (189I.) 

?>vo,  Cloth,  gilt  top,  pp.  xvi.,  508,  Price  l6s. 

TEXT-BOOK  OF  ABDOMINAL  SURGERY. 

A  Clinical  Manual  for  Practitioners  and  Students. 
By  SKENE  KEITH,  F.R.C.S., 

ASSISTED  BY 

GEORGE  E.  KEITH,  M.B.,  CM. 

(Pentland's  Medical  Series,  Volume  Fourth.) 

(1894-) 


YOUNG  J.  PENTLAND. 
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i2mo,  Cloth,  pp.  52,  Price  2S. 

THE  ESSENTIALS  OF 

MEDICAL  ANATOMY, 

By  H.  R.  KENWOOD,  M.B.,  CM.,  L.R.C.P.(Lond.) 


(1889.) 


Crotvn  %vo,  Cloth,  pp.  xvi.,  262,  with  numerous  Wood  Engravings, 

Price  3s.  od. 

FIRST  AID  TO  THE  INJURED  AND 
MANAGEMENT  OF  THE  SiCK. 

AN  AMBULANCE  HANDBOOK  AND  ELEMENTARY  MANUAL  OF 
NURSING  FOR    VOLUNTEER  BEARERS  AND  OTHERS. 

By  E.  J.  LAWLESS,  M.D., 

8UBGEON-MAJOB,  4th  v.b.  east  sdrrey  begimeut. 

(lo04- 


In  Press,  Svo,  pp.  500  or  thereby. 

DISEASES  OF  THE  DIGESTIVE  SYSTEM, 

By  SIDNEY  MARTIN,  M.D.,  F.RC.R, 

ASSISTANT  PHYSICIAN,  UNIVERSITY  COLLEOE  HOSPITAL,  LONDON. 


Large  Svo,  Cloth,  pp.  xxviii.,  772,  Illustrated  with  404  Engravings, 

Price  3IS.  6d. 

THE  PARASITES  OF  MAN 

AND  THE  DISEASES  WHICH  PROCEED  FROM  THEM. 
A  TEXT-BOOK  FOR  STUDENTS  AND  PRACTITIONERS. 

By  RUDOLF  LEUCKART, 

PROFESSOR  OF  ZOOLOGY  AND  COMPARATIVE  ANATOMY  IN  THE  UNIVERSITY  OF  LEIPSIC 

Translated  from  the  German  with  the  Co-operation  of  the  Author 
By  WILLIAM  E.  HOYLE,  M.A.  (Oxon.),  M.R.C.S.,  F.R.S.E, 

CURATOR  OF  THE  MUSEUMS,  OWENS  COLLEGE,  MANCHESTER. 

NATURAL  HISTORY  OF  PARASITES  IN  GENERAL. 
SYSTJSMATIC  ACCOUNT  OF  THE  PARASITES  INFESTING  MAN. 
PROTOZOA.— CESTODA. 

(I886-) 


18 


MEDICAL  PUBLICATIONS  ISSUED  BY 


Crown  8vo,  Lhnp  Cloth,  pp.  64,  Price  2S.  nett. 

THE  MINERAL  WATERS  OF  HARROGATE. 

By  JOHN  LIDDELL,  M.D., 

HONOBABT  PHYSICIAN,  HABROQATE  BOTAL  BATH  HOSPITAU 

(1893.) 


New  Editio7i,  i?,mo,  Cloth,  pp.  303,  Price  4s. 

STUDENTS'  POCKET  MEDICAL  LEXICON, 

Giving  tiie  correct  Pronunciation  and  Definition  of  all  Words  and 
Terms  in  general  use  in  Medicine  and  the  Collateral  Sciences. 

By  ELIAS  LONGLEY. 

  (1891.) 

Second  Edition,  Revised  and  Enlarged,  2>vo,  Cloth,  pp.  xvi.,  682,  with 
Coloured  Illustrations  from  Original  Drawings,  Price  25s. 

DISEASES  OF  THE  THROAT,  NOSE,  &  EAR, 

By  p.  McBRIDE,  M.D.,  F.R.C.P.Ed., 

LBCTUBEE  ON  THE  DISEASES  OF  THE  EAR  AND  THROAT,  EDINBURGH  SCHOOL  OF  MEDICINE  ; 
AUEAL  SURGEON  AND  LABYNQOLOQIST,  ROYAL  INFIRMARY,  EDINBURGH  ; 
BURGEON,  EDINBURGH  EAR  AND  THROAT  DISPENSARY. 

(Pentland's  Medical  Series,  Volume  Third.) 

(1894) 


VOLLfME  SECOND  JUST  READY. 

Tn  2  ha7idsome  Volumes,  large  4to  of  over  350  pages  each,  illustated  with  100 
full-page  Fascimile  Chro?no-Litkographic  Plates,  reproduced  from  Photo- 
graphs taken  by  the  Author  of  his  ozvn  Dissections,  expressly  designed  and 
prepared  for  this  Work,  and  coloured  by  him  after  Nature.    Price  per 
Volume,  42s.  nett.    Carriage  paid. 

REGIONAL  ANATOMY 

IN  ITS  RELATION  TO  IVIEDICINE  AND  SURGERY. 
By  GEORGE  McCLELLAN,  M.D., 

LBCTURER  ON  DESCRII'TIVE  AND  REGIONAL  ANATOMY  AT  THE  PENNSYLVANIA  SCHOOL  OP 
anatomy;   PROFESSOR  OF  ANATOMY  AT  THE  PENNSYLVANIA  ACADEMY  OF  THE 
FINE  ARTS  ;  MEMBER  OF  THE  ACADEMY  OF  NATURAL  SCIENCES, 
COLLEGE  OF  PHYSICIANS,  ETC.,  OF  PHILADELPHIA. 


TOUNQ  J.  PENTLAND. 
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In  lofasciaiH,  price  6s.  each  ;  or  complete  in  one  Handsome  Royal  4to 
Volume,  Extra  Cloth,  Price  63s,  nett. 

Atlas  of  Venereal  Diseases. 

A  Series  of  illustrations  from  Original  Paintings  with 
Descriptions  of  the  Varied  Lesions,  their  differential 
Diagnosis  and  Treatment. 

By  p.  H.  M'LAREN,  M.D.,  F.R.C.S.E., 

SURGEON,  EDINBURGH  ROYAL  INFIRMARY  ;    FORMERLY  SURGEON  IN  CHARGE  OF  THE  LOCK 
WARDS,  EDINBURGH  ROYAL  INFIRMARY;    EXAMINER  IN  THE  ROYAL 
COLLEGE  OF  SURGEONS,  EDINBURGH. 


In  Six  Divisional  Volumes,  Royal  ?>vo,  cloth  extra,  gilt  tops,  of  about  ^^o 
pages  each.    Illustrated  with  Coloured  Plates  and  Engravings 
throughout  the  Text.     Price  per  Volume,  14s.  nett. 

SYSTEM  OF  GENITO-URINARY  DISEASES, 
SYPHILOLOGY,  AND  DERMATOLOGY. 

Edited  by  PRINCE  A.  MORROW,  M.D., 

CLINICAL  PROFESSOR  OF  GENITO-URINARY  DISEASES  ;    FORMERLY  LECTURER  ON 
DERMATOLOGY  IN  THE  UNIVERSITY  OF  THE  CITY  OF  NEW  YORK  ; 
SURGEON  TO  CHARITY  HOSPITAL,  NEW  YORK. 


Third  Edition,  Revised  and  Enlarged,  j'&mo,  pp.  xx.,  336,  in  Flexible 
Leather  Binding  for  the  Pocket,  Price  6s.  6d. 

PRESCRIBING  &  TREATMENT 

IN  THE  DISEASES  OF  INFANTS  AND  CHILDREN. 
By  PHILIP  E.  MUSKETT,  L.R.C.P.  &  S.  Ed., 

LATE  SURGEON  TO  THE  SYDNEY  HOSPITAL;    FORMERLY  SENIOR  RESIDENT  MEDICAL 
OFFICER,  SYDNEY  HOSPITAL. 

  (1894.) 

Royal  %vo.  Cloth,  pp.  viii.,  882.    Illustrated  with  162  Engravings  and 
2  Coloured  Plates.    Price  24s. 

PRACTICAL   TREATISE  ON 

MEDICAL  DIAGNOSIS. 

FOR  STUDENTS  AND  PHYSICIANS. 
By  JOHN  H.  MUSSER,  M.D., 

ASSISTANT  PROFESSOn  OF  CLINICAL  MEDICINE  IN  THE  UNIVEUSITY  OF 
PENNSYLVANIA  :    PHYSICIAN  TO  THE  PHILADELPHIA  AND 
THE  PnESBVTliniAN  HOSPITALS,  &C. 

(1854-) 
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8vo,  pp.  xvi.,  2  12,  with  3  Illustrations.     Price  8s.  6d. 

MALIGNANT  DISEASE 

OF  THE 

THROAT  AND  NOSE. 

By  DAVID  NEWMAN,  M.D., 

LABYNGOLOGIST  TO  THE  GLASGOW  ROYAL  INFIRMARY  ;  ASSISTANT 
SURGEON  TO  THE  WESTERN  INFIRMARY  ;    ESAJaiNER  IN 
PATHOLOGY  IN  THE  UNIVERSITY  OF  GLASGOW. 

(1892.) 


%vo,pp.  xii.,  122,  with  32  Illustrations,  mostly  in  Colours,  Price  lOS.  6d 

LEAD  POISONING, 

IN  ITS  ACUTE  AND  CHRONIC  FORMS. 

By  THOMAS  OLIVER,  M.D.,  F.R.C.P., 

PHYSICIAN,  ROYAL  INFIRMARY,  NE\VCASTLE-ON-TYNE  ;    PROFESSOR  OF  PHYSIOLOGY,  UNIVERSITY 
OF  DURHAM  ;    HONORARY  PHYSICIAN,  NEWCASTLE-ON-TYNE 
DISPENSARY  AND  INDUSTRIAL  SCHOOLS. 

(189I.) 


Large  Zvo,  pp.  xvi.,  1080,  with  Charts  and  Illustrations,  Price  24s. 

THE  PRINCIPLES  &  PRACTICE  OF  MEDICINE, 

By  WILLIAM  OSLER,  M.D.,  F.R.C.P., 

PROFESSOR  OF  MEDICINE  IN  THE  JOHNS  HOPKINS  UNIVERSITY,  AND  PHYSICIAN-IN-CHIEF 
TO  THE  JOHNS  HOPKINS  HOSPITAL,  BALTIMORE. 

(1894) 

The  work  is  an  eminently  practical  one,  deals  with  diseases  from  the  most  modern 
scientific  standpoint,  and  is  in  every  way  thoroughly  up  to  the  times.  In  it  the  etiology, 
symptoms,  diagnosis,  prognosis,  treatment,  and  pathology  of  diseases  are  fully  set  forth, 
making  it  one  of  the  most  thorough  and  scientific  text-books  on  the  subject  ever  presented 
to  the  profession.  Dr.  Osler's  reputation  as  a  writer,  clinician,  and  teacher,  insures 
to  the  reader  of  this  work  a  fund  of  information  so  arranged  and  classified  as  to  make 
it  easily  available. 

Second  Edition,  thoroughly  revised,  large  Zvo,  Cloth, pp.  701,  with  214 
Wood  Engravings,  ajid  a  Coloured  Plate,  Pi-ice  l8s. 

THE  SCIENCE  AND  ART  OF 

OBSTETRICS, 

By  THEOPHILUS  PARVIN,  M.D.,  LL.D., 

PROFESSOR  OK  ODSTETRICS  AND  DISEASES  OF  WOMEN  AND  CHILDREN  IN  JEFFEKSON 
MEDICAL  COI.l.HGK,  PHILADELPHIA,   AND  ONE  OF  THli  ODSTETRICI ANS 
TO  THE  PHILADELPHIA  HOSPITAL. 

(189I.) 
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PRACTICAL  LESSONS  IN  NURSING: 

A  NEW  SERIES  OF  HANDBOOKS. 

Now  ready,  Crown  8vo,  C/ofk,  each  4s.  6d. 


THE  NURSING  AND  CARE  OF  THE 
NERVOUS  AND  THE  INSANE. 

By  CHARLES  K.  MILLS,  M.D,, 

PROFESSOR  OF  DISEASES  OF  THE  MIND  AND  NERVOUS  SYSTEM  IN  THE  PHILADELPHIA 
POLYCLINIC  AND  COLLEGE  FOB  GRADUATES  IN  MEDICINE  ;  LECTURER  ON 
MENTAL  DISEASES  IN  THE  UNIVERSITY  OF  PENNSYLVANIA. 


MATERNITY,  INFANCY,  CHILDHOOD, 

Hygiene  of  Pregnancy;  Nursing  and  Weaning  of  Infants; 
Tlie  Care  of  Cliildren  in  Health  and  Disease. 

Adapted  especially  to  the  use  of  Mothers  or  those  intrusted  with  the  bringing  up 
of  Infants  and  Children,  and  Training  Schools  for  Nurses,  as  an 
aid  to  the  teaching  of  the  Nursing  of  Women  and  Children. 

By  JOHN  M.  KEATING,  M.D., 

LECTURER  ON  THE  DISEASES  OF  WOMEN  AND  CHILDREN,  PHILADELPHIA  HOSPITAL. 


OUTLINES  FOR  THE  MANAGEMENT 

OF  DIET: 

Or,  The  Regulation  of  Food  to  the  Requirements  of  Health  and 
the  Treatment  of  Disease. 

By  E.  T.  BRUEN,  M.D., 

ASSISTANT  PROFESSOR  OF  PHYSICAL  DIAGNOSIS,  UNIVERSITY  OF  PENNSYLVANIA  J 
ONE  OF  THE  PHYSICIANS  TO  THE  PHILADELPHIA  AND  UNIVERSITY  HOSPITALS. 
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Royal  Zvo,  Cloth,  pp.  viii.,  622,  Illustrated  with  5  Coloured  Plates 
and         Woodcuts,  Price  2SS. 

TEXT-BOOK  OF  OPHTHALMOLOGY, 

By  W.  F.  NORRIS,  A.M.,  M.D., 

AND 

C.  A.  OLIVER,  A.M.,  M.D. 

(1894.) 


8z>o,  Cloth,  pp.  xiv.,  160,  with  Coloured  Illustrations  from 
Original  Drawings,  Price  lOS.  6d.  nett. 

B  E  R  I-B  E  R  I: 

Researches  Concerning  its  Nature  and  Cause  and  the  Means  of  its  Arrest. 

By  C.  a.  PEKELHARING, 

PROFESSOR  IN  THE  FACULTY  OF  MEDICINE,  UNIVERSITY  OF  UTRECHT ; 

AND  C.  WINKLER, 

LECTURER  IN  THE  UNIVERSITY  OF  UTRECHT. 

Translated  by  JAMES  CANTLIE,  M.A.,  M.B.,  F.R.C.S. 

(1893-) 


%vo,  Cloth,  pp.  xvi.,  271,  with  Coloured  Plates  and  35  Engravings, 

Price  lOS.  6d. 

THE  CAUSES  AND  TREATMENT 

OF 

ABORTION, 

By  ROBERT  R.   RENTOUL,  M.D.,  M.R.C.S., 

FELLOW  OF  THE  OBSTETRICAL  SOCIETY,  LONDON. 

WITH  AN  INTRODUCTION  BY 

LAWSON  TAIT,  F.R.C.S. 
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REPORTS  FROM  THE  LABORATORY 

OF  THE 

ROYAL  COLLEGE  OF  PHYSICIANS,  EDINBURGH. 

EDITED  BY 

J.  BATTY  TUKE,  M.D.. 
G.  SIMS  WOODHEAD,  M.D.. 

AND 

D.  NOEL  PATON,  M.D. 


Volume  First,  2.vo,  Cloth,  pp.  212,  wtih  23  full-page  Plates,  and  19 
Engravings.    Price  7s.  6d.  nett. 

Volume  Second,  2>vo,  Cloth,  pp.  xiv.,  280,  with  43  full-page  Plates,  con- 
sisting of  Lithographs,  Chromo-Lithographs,  and  Micro-Photographs. 
Price  lOS.  6d.  nett. 

Volume  Third,  '?,vo,  Cloth,  pp.  xii.,  304,  with  11  Plates  and  Folding 
Charts.    Price  9s.  nett. 

Volume  Fourth,  Zvo,  Cloth,  pp.  xii.,  254,  with  25  Plates  and  Folding 
Charts.    Price,  lOS.  6d.  nett. 


8w,  Cloth,  pp.  xii.,  302,  with  5  Wood  Engravings,  Price  ps. 

DISEASES  OF  THE  MOUTH,  THROAT, 

AND  NOSE, 

INCLUDING 

RHINOSCOPY  AND  METHODS  OF  LOCAL  TREATMENT 
By  PHILIP  SCHECH,  M.D., 

LECTUBER  IN  THE  UNIVERSITY  OF  MUNICH. 

TRANSLATED  BY 

R.  H.  BLAIKIE,  M.D,  F.R.S.E., 

KORMERLT  SURGEON,  EDINBUUOn  EAR  AND  THROAT  DISPENSARY  ;  LATE  CLINICAL  ASSISTANT, 
EAR  AND  THROAT  DEPARTMENT,  ROYAL  INFIRMABY,  EDINBURGH. 

(1886.) 
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MEDICAL  PUBLICATIONS  ISSUED  BY 


Bvo,  Cloth,  pp.  xii.,  223,  with  7  Illustrations,  Price  ps. 

ELEMENTS  OF 

PHARMACOLOGY. 

By  Dr.  OSWALD  SCHMIEDEBERG, 

PROFESSOU  or  pharmacology,  and  DLBECTOR  of  the  PnARMACOI.OOICAL 
INSTITUTE,  UNIVERSITY  OF  STRASBUKG. 

TRANSLATED  UNDER  THE  AUTHOR'S  SUPERVISION, 

By  THOMAS  DIXSON,  M.B., 

LEOTTTRER  ON  MATERIA  MEDICA  IN  THE  UNIVERSITY  OF  SYDNEY,  N.S.W. 

(1887.) 


Crown  Zvo,  Cloth,  pp.  xii.,  173,  with  60  Illustrations,  Price  5s. 

MANUAL  OF  CLINICAL  DIAGNOSIS. 

By  Dr.  OTTO  SEIFERT, 

PRIVAT  DOCENT  IN  WURZBURO. 
AND 

Dr.  FRIEDRICH  MULLER, 

ASSISTENT  DER  II.  MED.  KLINIK  IN  BERLIN. 

THIRD  EDITION,  REVISED  AND  CORRECTED.    TRANSLATED  WITH 
THE  PERMISSION  OF  THE  AUTHORS, 

By  WILLIAM  B.  CANFIELD,  A.M.,  M.D., 

CHIEF  OP  CLINIC  FOR  THROAT  AND  CHEST,  UNIVERSITY  OF  MARYLAND. 
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Second  Edition,  Crown  Zvo,  extra  Cloth,  pp.  xvi.,  287,  Price  3s.  6d. 

THE  LIFE  AND  RECOLLECTIONS  OF 
DOCTOR  DUGUID 

OF  KILWINNING. 

WRITTEN  BY  HIMSELF,  AND  NOW  FIRST  PRINTED  FROM  THE 
RECOVERED  MANUSCRIPT. 

By  JOHN  SERVICE.   L.R.C.S.  &  P.,  Ed.,  Sydney. 

(1890.) 


Crown  Svo,  Cloth,  pp.  xvi.,  222,  Price  3s.  6d. 

THIR  NOTANDUMS, 

Being  the  Literary  Recreations  of  Laird  Canticari 
of  IVIongrynen  (of  l^ittle  memory), 

TO  WHICH  IS  APPENDED  A  BIOGRAPHICAL  SKETCH  OF 

JAMES  DUNLOP,  Esq..  F.R.S.S,,  Lond.  &  Ed., 

Astronomer  Royal  at  the  Observatoiy  of  Paramatta, 
New  South  Wales,  1831-47. 

By  JOHN  SERVICE,  L.R.C.S.  &  P.,  Ed. 

(1890.) 


Crowft  2>vo,  Cloth,  pp.  xii.,  226,  Price  6s. 

SURGICAL  ANATOMY: 

A  MANUAL  FOR  STUDEN'JS. 
By  a.  MARMADUKE  SHEILD,  M.B.  (Cantab.),  F.R.C.S.. 

SENIOR  A88I8TAHT  SUKQEON,  AURAL  SURGEON  AND  TEACHER  OF  OPERATIVE  SURGERY, 
CHARING  CROSS  HOSPITAIi. 

(Pentland's  Students'  Mamials.) 
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MEDICAL  PUBLICATIONS  ISSUED  BY 


Crown  4to,  extra  Cloth,  gilt  top,  with  70  Plates  exhibiting 
over  400  Figures,  Price  I2S.  6d. 

ILLUSTRATIONS  OF  ZOOLOGY, 

INVERTEBRATES  AND  VERTEBRATES. 

By  WILLIAM  RAMSAY  SMITH,  B.Sc, 

IfORMERLY  DEMONSTRATOR  OF  ANATOMY,  EDINBURGH  SCHOOL  OF  MEDICINE,   MINTO  HOUSE  ;  LATE 
SENIOR  ASSISTANT  TO  THE  PROFESSOR  OF  NATURAL  HISTORY,   UNIVERSITY  OF  EDINBURGH. 

AND 

J.  STEWART  NORWELL,  B.Sc. 

(1889.) 


Second  Edition,  post  Zvo,  Cloth,  pp.  396,  with  Illustrations, 

Price  I  OS. 

DISEASES  OF  THE  DIGESTIVE  ORGANS 
IN  INFANTS  AND  CHILDREN. 

WITH  CHAPTERS  ON  THE  INVESTIGATION  OF  DISEASE  AND  ON  THE, 
GENERAL  MANAGEMENT  OF  CHILDREN. 

By  LOUIS  STARR,  M.D., 

UATB  CLINICAL  PROFESSOR  OF  DISEASES  OF  CHILDREN  IN  THK  HOSPITAL  OF 
THE  UNIVERSITY  OF  PENNSYLVANIA  ;   PHYSICIAN  TO  THE 
children's  HOSPITAL,  PHILADELPHIA. 

(1891.) 


In  press.  Second  Edition,  Revised  and  Enlarged,  Crown  Svo,  with  numerous 

Illustraiions. 

Outlines  of  Zoology. 

By  J.  ARTHUR  THOMSON,  M.A., 

LECTURER  ON  ZOOLOGY,  SCHOOL  OF  MEDICINE,  EDINBURGH. 

(Pentland's  Students'  Manuals.) 
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Crown  2>vo,  Cloth,  pp.  viii.,  239,  Price  6s. 

APPENDICITIS  AND  PERITYPHLITIS, 

BY 

CH.  TALAMON, 

PHYSICIAN  TO  THE  TENON  HOSPITAL,  PARIS. 

TRANSLATED  FROM  THE  FRENCH  BV 

RICHARD  J.  A.  BERRY,  M.B.,  CM., 

LATE  PRESIDENT  OF  THE  ROYAL  MEDICAL  SOCIETY,  EDINBURGH.  (^893.) 


Large  ?>vo,  pp.  xvi.,  700,  with  178  Fine  Engravings,  many  in  Colour, 

Price  l8s. 

CLINICAL  TEXT-BOOK  OF 

M EDiCAL  Diagnosis, 

FOR  PHYSICIANS  AND  STUDENTS. 
BASED  ON  THE  MOST  RECENT  METHODS  OF  EXAMINATION. 
By  OSWALD  VIERORDT,  M.D., 

PROFESSOE  OF  MEDICINE  AT  THE  UNIVERSITY  OF  HEIDELBERG. 

TRANSLATED,  WITH  ADDITIONS  FROM  THE  SECOND  ENLARGED 
GERMAN  EDITION,  WITH  THE  AUTHOR' S  PERMISSION. 

By  FRANCIS  H.  STUART,  M.D., 

MEMBER  OF  THE  MEDICAL  SOCIETY  OF  THE  COONTY  OF  KINGS,  NEW  YORK. 

(1892.) 

"  In  this  work,  as  in  no  other  hitherto  published,  are  given  full  and  accurate  explanations  of  the 
phenomena  observed  at  the  bedside.  It  is  distinctly  a  clinical  work  by  a  master  teacher,  characterised 
by  thoroughness,  fulness,  and  accuracy;  it  is  a  jiiine  of  information  upon  the  jboints  tJiat  are  so  often 
passed  over  without  explanation." 


Third  enlarged  and  thoroughly  revised  Edition,  Svo,  pp.  xxiv.,  652,  tvith 
195  Coloured  Illustrations,  mostly  from  Original  Draivings,  Price  25s. 

PRACTICAL  PATHOLOGY: 

A  Manual  for  Students  and  Practitioners. 
By  G.  SIMS  WOODHEAD,  M.D.,  F.R.C.P.Ed., 

DIBEOTOB  OF  THE  LABOUATOKIES  OF  THE  UOYAL  COLLEGES  OF  PHYSICIANS 
(LONDON)  AND  BURGEONS  (ENGLAND). 


(1892.) 
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MEDICAL  PUBLIGATIOm  ISSUED  BY 


Subscription  One  Guinea  per  annum  (in  advance ),  post  free. 

THE 

JOURNAL  OF  PATHOLOGY 

AND  BACTERIOLOGY 

EDITED,  WITH  THE  COLLABORATION  OF  DISTINGUISHED 
BRITISH  AND  FOREIGN  PATHOLOGISTS, 

By  GERMAN  SIMS  WOODHEAD,  M.D., 

DIRECTOR  OF  THE  LABORATORIES  OF  THE  ROYAL  COLLEGES  OF 
PHYSICIANS  (LONDON)  AND  SURGEONS  (ENGLAND). 

ASSISTED    IN    SPECIAL    DEPARTMENTS  BY 

SIDNEY  MARTIN,  M.D.  (Lond.)  {Pathological  Chemistry); 
M.  ARMAND  BUFFER,  M.D.  (Oxon.)  (Morhid  ATMtomy  and  Histology) ; 
S.  G.  SHATTOCK,  F.R.O.S.  (Morhid  Anatomy); 
G.  E.  CARTWRIGHT  WOOD,  M.D.  (Edin.)  (Bacteriology); 
0.  S.  SHERRINGTON,  M.D.  (Cantab.)  (Experimental  Pathology). 


TT  has  been  felt  for  some  time  that  the  want  in  this  country  of 
^  a  Journal  dealing  specially  with  General  and  Experimental 
Pathology  has  militated  most  seriously  against  the  free  interchange 
of  ideas,  not  only  between  English-speaking  pathologists,  but  also 
between  British  and  Foreign  workers. 

Although  the  Transactions  of  the  Pathological  Society  deal  with 
communications  which  are  brought  before  its  members,  there  is  no 
medium  in  which  longer  articles,  and  especially  those  from  workers 
throughout  the  United  Kingdom  and  abroad,  can  be  brought  before  a 
less  limited  circle  of  readers.  It  has  been  thought  desirable,  there- 
fore, to  found  a  Journal  specially  devoted  to  the  publication  of 
original  contributions  on  General  Pathology,  Pathological  Anatomy, 
and  Experimental  Pathology,  including  Bacteriology.  These  articles 
will,  of  course,  be  mainly  from  British  Laboratories  and  Hospitals ; 
but  the  co-operation  of  many  distinguished  Continental,  American, 
and  Colonial  Pathologists  has  been  obtained,  and  papers  written  or 
edited  by  them  will  be  placed  before  our  readers. 

In  order  to  increase  the  interest  and  extend  the  usefulness  of  the 
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Journal,  it  is  intended  that,  in  addition  to  original  articles,  critical 
summaries  of  work  done  in  special  departments  of  Pathology  and 
Bacteriology  shall  from  time  to  time  be  published.  All  articles 
appearing  in  the  Journal  will  be  signed. 

The  Journal  will  appear  at  least  four  times  a  year,  but  it  will  be 
issued  more  frequently  if  necessary,  in  order  to  ensure  publication  of 
aU  papers  as  early  as  possible  after  they  are  received. 

The  numbers  issued  throughout  the  year  will  form  a  volume, 
royal  8vo,  of  about  500  pages.  It  will  be  printed  on  good  paper,  and 
will  be  freely  illustrated  with  Woodcuts  and  Chromolithographs. 

Amongst  those  who  have  already  promised  to  collaborate  are  the 
following : — 


Sir  Henry  Acland,  Bart.,  Oxford. 

S.  Arloing,  Lyons. 

B.  Bang,  Copenhagen. 

Alex.  Barron,  Liverpool. 

W.  H.  Barrett,  Belfast. 

J.  Rose  Bradford,  London. 

Ch.  Bouchard,  Paris. 

H.  BuCHNER,  Munich. 

Angelo  Celli,  Rome. 

Sir  Charles  Cameron,  Dublin. 

A.  B.  Charrin,  Paris. 

A.  Chantemesse,  Paris. 

A.  Chauveau,  Paris. 

W.  Watson  Cheyne,  London. 

H.  Chiari,  Prague. 

Joseph  Coats,  Glasgow. 

W.  T.  Councilman,  Boston, 

D.  Drummond,  Newcastle. 
S.  Del^pine,  Manchester. 

J.  Dreschfeld,  Manchester. 

Von  Esmarch,  Koenigsberg. 

R.  H.  FiTZ,  Boston. 

P.  Grawitz,  Greifswald. 

W.  S.  Greenfield,  Edinburgh. 

H.  Heiberg,  Christiania. 

Victor  Horsley,  London. 

F.  HuEPPE,  Prague. 

J.  W.  HuLKE,  London. 

O.  Israel,  Berlin. 

E.  H.  Jacob,  Leeds. 
E.  Klebs,  Zurich. 
Alfred  Lingard,  Poonah. 


Sir  Joseph  Lister,  Bart.,  London. 

0.  Lubarsch,  Rostock. 
P.  Marie,  Paris. 

E.  Metchnikoff,  Paris. 

F.  W.  MoTT,  London. 
E.  Nocard,  Alfort. 

T.  Oliver,  Newcastle. 

J.  Orth,  Gbttingen. 

William  Osler,  Baltimore. 

T.  Mitchell  Prudden,  New  York. 

J.  F.  Payne,  London. 

J.  M.  Purser,  Dublin. 

C.  S.  Roy,  Cambridge. 

J.  C.  Salomonsen,  Copenhagen. 

A.  M.  Stalker,  Dundee. 

J.  BuRDON  Sanderson,  Oxford. 

J.  Lindsay  Steven,  Glasgow. 

H.  Stilling,  Lausanne. 

1.  Straus,  Paris. 

T.  P.  Anderson  Stuart,  Sydney. 

R.  Thoma,  Dorpat. 

J.  Batty  Tuke,  Edinburgh. 

L.  Vaillard,  Paris. 

RuD.  Virchow,  Berlin. 

H.  Marshall  Ward,  Cooper's  Hill 

C.  Weigert,  Frankfort  a/M. 

A.  Weichselbaum,  Vienna. 

W.  H.  Welch,  Baltimore. 

Samuel  Wilks,  London. 

A.  E.  Wright,  London. 

VoN  Zenker,  Erlangen. 

E.  Ziegler,  Freiburg. 
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MEDICAL  PUBLICATIONS  ISSUED  BY 


Post  Svo,  pp.  496,  ivitli  403  Engravings,  Price  I2S.  6d. 

MINOR  SURGERY  AND  BANDAGING, 

Including  the  Treatment  of  Fractures  and  Dislocations,  d;c.  &c. 
By  HENRY  R.  WHARTON,  M.D., 

DEMONSTKATOB  OF  SURGERY  AND  LECTURER  ON  THE  SURGICAL  DISEASES  OF  CHILDREN, 
■UNIVERSITY  OP  PENNSYLVANIA. 

(188I.) 


Zvo,  Cloth,  pp.  xii.,  174,  with  60  Illustrations,  viostly  Original, 
(34  in  Colours),  Price  8s.  6d. 

PATHOLOGICAL  MYCOLOGY: 

AN  ENQUIRY  INTO  THE  ETIOLOGY  OF  INFECTIVE  DISEASES. 
By  G.  SIMS  WOODHEAD,  M.D.,  F.R.C.REd., 

DIRECTOR  OF  THE  LABORATORIES  OF  THE  ROYAL  COLLEGE  OF  PHYSICIANS  OP  LONDON, 
AND  OP  THE  ROYAL  COLLEGE  OP  SURGEONS  OF  ENGLAND. 

AND 

ARTHUR  W.  HARE,  M.B.,  CM. 

SECTION  I.— METHODS. 

  (188S.) 

Royal  8w,  Cloth,  pp.  927,  Illustrated  with  tqo  Engravings, 
mostly  original,  Price  28s. 

TEXT-BOOK  OF  OBSTETRICS, 

Including  the  Pathology  and  Therapeutics  of  the  Puerperal  State. 

DESIGNED  FOR  PRACTITIONERS  AND  STUDENTS  OF  MEDICINE. 

By  Dr.  F.  WINCKEL, 

PROFESSOR  OF  QYNJSOOLOGY  AND  DIRECTOR  OF  THE  ROYAL  HOSPITAL  FOB  WOMEN  ; 
MEMBER  OF  THE  SUPREME  MEDICAL  COUNCIL  AND  OF  THE  FACULTY 
OF  MEDICINE  IN  THE  UNIVERSITY  OF  MUNICH. 

Translated  from  the  German  under  the  Supervision  of 
J.  CLIFTON  EDGAR,  A.M.,  M.D., 

ADJUNCT  PROFESSOR  OF  OBSTETRICS  IN  THE  MEDICAL  DEPARTMENT  OF  THE 

UNIVERSITY  OF  THE  CITY  OP  NEW  YORK.  /,o„„  > 

(1590.  ) 


Second  Edition,  Post  Uo,  pp.  xii.,  208,  ivith  47  Coloured 
Illustratio7is.    Price  lOS.  6d. 

A  PRACTICAL  GUIDE  TO 

MEAT  INSPECTION. 

By  THOMAS  WALLEY,  M.R.C.V.S., 

PRINCIPAL  OF  THE  EDINBURGH   ROYAL  (o.CK's)  VETEUINARV  COLLEGE  ; 
PROFESSOR  OF  ^VTEUINAKY  MEDICINE  AND  SURGERY. 
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In  Press,  8vo,  pp.  250  or  thereby,  ^vith  22  pages  of  Plates  and  Figures 

throughout  the  Text. 

ECTOPIC  PREGNANCY. 


BY 


J.  CLARENCE  WEBSTER,  M.D.,  F.R.C.P.,Ed., 

ASSISTANT  TO  THE  PBOFESSOB  OF  MIDWIFERY  AND  DISEASES  OF  WOMEN  AND  OHILDEEN  IN 
THE  UNIVERSITY  OF  EDINBURGH. 


Demy  \to.  Cloth,  illustrated  with  26  full-page  Coloured  Plates,  from 
Original  Drawings.    Price  30S.  nett. 

RESEARCHES  IN 

FEMALE  PELVIC  ANATOMY. 

BY 

J.  CLARENCE  WEBSTER,  B.A.,  M.D.,  M.R.C.P.Ed., 

ASSISTANT  TO  THE  PROFESSOR  OF  MIDWIFERY  AND  DISEASES  OF  WOMEN 
AND  CHILDREN  IN  THE  UNIVERSITY  OF  EDINBURQH. 

(1892). 


UNIFORM  WITH  THE  ABOVE. 

Demy  ^to.  Cloth,  illustrated  with  11  full-page  Plates,  exhibiting 
numerous  Figures,    Price  l6s.  nett. 

TUBO-PERITONEAL  ECTOPIC  GESTATION. 

BY 

J.  CLARENCE  WEBSTER,  B.A.,  M.D.,  M.R.C.P.Ed., 

ASSISTANT  TO  THE  PltOFRSSOR  OF  MIDWIFRRY  AND  DISEASES  OP  WOMEN 
AND  CHILDREN  IN  THE  UNIVERSITY  OF  EDINBUUOH. 

(1892.) 


